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[Ipu paszpabotke paboueii mporpamMmMbl yueOHON AUCIHUITIIMHEI B OCHOBY MOJOKEHBI:

1) ®I'OC BO mno HampaBieHHi0 MOoAroToBKU (crenuansHocTh) 36.03.02 300TexHuUs, yTBEp)KICHHBIH
MunuctepctBoM o0pazoBanust U Hayku P® 22 centsiops 2017 r., mpukas Ne972

2) YueOHBIH TJIaH OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl BHOTEXHOOTHY B JKUBOTHOBOACTBE 0JI00pEH
VYuyenbim coBetom ®I'BOY BO I'AY Cepephoro 3aypanbs ot 25 mas 2023 1. [Tpotokon Nel0

Pabouas mporpaMmMa y4eOHON MUCIUILUIMHBI (MOMIYJIs) 000peHa Ha 3aceqaHuu Kadeapsl MaTteMaTHKU U
nHpopMaTHKH 0T «25» Mast 2023 1. [Tporokon Ne9.1

W.o. 3aBeayromiero kadenpoi o/ ManbuykoBa H.H.

Pabouas nporpamMma yueOHOM TUCITUIUIMHBI (MOAYIISI) 0JJ00pEeHa METOUUECKON KOMUCCHEH HHCTUTYTA
ot «25» mas 2023r. IIporokon Ne 7a
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1. HepequL IJIAHUPYEMBIX pE3y/bTaTOB oﬁyqe}mﬂ o TMCHUIIJINHE, COOTHCCCHHBbIX
C INIAHUPYEMBIMHU PE3YJIbTATAMU OCBOCHUSA 06p330BaTe.]'[LHOﬁ NnmporpaMmmbl

Koo
Komne-
menyuu

Pe3ynbTatel ocBOCHUS

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIUHN

Ilepedens muIaHUpPyEMBbIX
pe3ynbTaToOB OOYyUEHUS 110
JCIUIUINHE

OIIK-4

CriocobeH 000CHOBBIBATH 1
PCaIn30BbIBATL B
npoeccruoHaIbHON
JeATeTHHOCTH COBPEMEHHEIC
TEXHOJIOTHH C
WCIIOJB30BaHUEM ITPHOOPHO-
WHCTPYMEHTAJIBHON 0a3bl U
UCIIONIH30BaTh OCHOBHBIE
€CTECTBEHHEIE,
OHONIOrHYeCcKue U
npogecCroHaTbHbBIE
TIOHSTHS, & TAKXKE METOIbI
IIPU peIICHUN
obmrenpodeccnoHaTbHBIX
3aj1ad.

WJ-1onk-4

Hcnone3yer 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTUKH JJIs
peIIeHHs TUIIOBBIX 3a/1a4
B obnactu
podeCCHOHATBHOMN
JeSITeNbHOCTH.

3HATh:
- OCHOBHbBIE TIOHATUS U
METOJbI JIMHEWHOMN 51
AQHAJIUTUYECKON T€OMETPUH;
— OCHOBHBIE TMOHATHUS H
METO/Ibl MaTEeMaTH4eCKOTO
aHaJu3a,
muddepeHInaIbHOTo "
MHTETpaIbHOTO
HCYHCIICHUS;

- OCHOBHBIE
bopMyIbI
BEpPOSITHOCTEM;
- METOIbI 00paboTku
CTaTUCTUYECKUX JaHHBIX.
YMETbh:

- BBIUUCIISITH ONPENIEIUTENH,
peliaTh CUCTEMbI JIMHEWHBIX
ypaBHEHUH METOJIaMH1
JUHEWHOH anreOpsl;

- yYMETh OIpeAensiTh BUJ
YpaBHEHUU KPUBBIX BTOPOTO
MOPAJIKA,;

- BBIYUCIATH  NPEJEbl,
MPOU3BOJIHYIO (YHKIHH U
HEOTpe/IelIeHHbIE
MHTETPaJIbl;

- BBIYUCIIATH BEPOSITHOCTH
CIIy4alHBIX COOBITHIA;

- 00pabaThIBaTh
CTaTHCTUYECKYIO
UH(GOPMALIMIO Ui OIICHKH
3HaYeHUN napaMeTpoB
pacnpeeneHusl.

BJIQ/ICTh:

- HaBBIKAMU HCIIOJIb30BaHUS
Qg depeHnnanbHOro U
WHTETPAIIBHOTO MCUYMUCIICHUS
JUIsl pELIeHUs 3a/1a4;

-  HaBbIKAMHU aHaIu3a |
06paboTku JTAaHHBIX,
HEOOXOIUMBIX JUISl PELLICHUS
npo¢ecCHOHATBHBIX 33/au.

NOHATHS U
Teopuun




2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl
JlanHasi QUCHMIUIMHA OTHOCUTCS K broky 1 oOs3arenpHO wacTu 00pazoBaTeNbHON

IIPOTrpaMMBI.

I[JISI HU3YUCHUA NUCHUIIIIMHBI HGO6XOI[I/IMBI 3HAHUA B O6JIaCTI/I MaTeMaTuKu B COOTBETCTBUU
¢ (deaepabHBIM TOCYIaPCTBEHHBIM 00pa30BATEIBHBIM CTAHIAPTOM CPEIHETO (TIOJTHOTO) O0IIeTo

oOpa3oBaHusl.

Mamemamuxa SBISIETCSA MPEIIECTBYIOMIEN JUCUUILUIMHOMN I TUCIUIIIINH:

- OCHOBBI HayUHBIX UCCIIEJOBaHUI;

- DKOHOMHMKA Ha MPEANPUATUSIX arpONPOMBIIIIEHHOTO KOMILJIEKCA;

- bronoruyeckas cTaTUCTHKA.
JucuuruinHa uiydaercs Ha 1 kypce B 1,2 cemecTpax mo o4Ho#l ¢opme oOydenus, Ha |
Kypce B 1,2 cemecTpax — 3a04HO popme.

3. O0beM JUCHUILUIMHBI U BU/bI y4e0HOH padoThI
OO611ast TPYA0EMKOCTh AUCHUIIINHBI cocTaBisieT 144 gacos (4 3au€THBIX €IMHUL).

Ounast popma

3aouHas popma

Bun yaeOHoli paboThI BCETO CEMECTp BCETO CEMECTP
4acoB 1 2 4acoB 1 2

AyIuTOpHBIE 3aHATHUS (BCEro) 80 48 32 22 14 8

B mom uucne: - - - - - -

JlextinoHHorO THMA 32 16 16 8 4 4

CeMHHApCKOTro TUla 48 32 16 14 10 4

CamocTosiTeTbHasi padoTa (Bcero) 46 6 40 104 40 64

B mom yucne: - - - - - -

[IpopaboTka MaTepuaa JeKIHH, 20 3 20 78 30 48

MOATOTOBKA K 3aHATHSIM

CaMocTosATeNnbHOE H3Y4EHHE TEM 7 3 4

PacuerHo-rpaduueckue padboTh 16 - 16 - - -

KoHTposnbHbIe paboThl - - - 26 10 16

Bun npoMexyTouHOM aTTecTalyu: 9K3. 3a4eT 9K3. 3a4er
JK3aMeH 18 18

OO0uast Tpy10eMKOCTb:

4acoB 144 144

3a4CTHBIX €IUHUI] 4 4

4. Conep:kaHue QM CHUNINHbBI
4.1. Conep:xxanue pa3iesoB JUCHUIIIHMHBI

Ne HaumenoBanue pasaciia

Conepxanue pasena

/1 JMCHUTUIMHEI
1 2
1. Martpuusl. OnpeaenuTenu 1 Ux cBoiicTa. Pemenne cucrtem

JIuneitHas anrebpa

JIMHEWHBIX ypaBHeHI/Iﬁ Pa3JIMIHbBIMU MCTOJAMMU.

2. [Ipsimast nuHUS Ha MmiockocTd. PasnmuyHbie QOpMBbI ypaBHEHHS
Ananutudeckas o
IPSMOW Ha IUIOCKOCTH. YTOJ MEXIy InpsAMbIMHU. PaccTtosiHue ot
reoMeTpust .
TOYKH J0 MPSMO.
3. Bsenenue B Oynkuwms. [Ipenen dynkiuu. OcHOBHBIE TEOpPEMBI O Tpesernax.
MaTeEMATUYECKUN PackpeiTe mpocreimnx HeompeaesneHHocTel. HenpepbIBHOCTH

aHaJIN3 (GyHKUIUH.




Ne | HaumenoBanue pazaena Coneprxkanue paszena
11/T1 JIACIIMTLTUHBI
1 2 3
4, Onpenenenue npousBoaHoM. Tabnuna npousBoaabix. [IpaBuia
Jinddepennuansroe | MMbdEpeHIMPOBAHMSL. Huddepennman  GyHkumu, ero
ucuncnenue GpyHkiuy | FeOMeTpudecknii cmbicn.  IlpnmeneHne muddepennmana K
OJIHOIT TIepeMEHHOM NpUOIKEHHBIM BBIUMCICHUAM. [IpumMeHeHne NpoU3BOJHON K
UCCIIeTIOBAaHMIO (DYHKIIUI OJTHOM repeMeHHOU. ['eomeTpuyeckwid,
du3ndecKnii, 1 XUMUYECKUN CMBICI TPOU3BOTHOM.
S. [lepBooOpa3nas. HeomnpeneneHHbI UHTETpaJl U €r0 CBONCTBA.
Tabnuua OCHOBHBIX MHTErPajoB. IIpocreimme npremsl
MnTerpabHoe WHTETPUPOBAHUS. WNurerpupoBanue 1o YacTsIM.
HcduCIeHne GYHKIMY HNurterpupoBanue METOJIOM 3aMEHBI MePEMEHHO.
Onpenenennpiii  uHTerpan. IlpunoxeHuss  onpeneneHHOro
WHTErpasa.
OcHoBHbIE MOHATUS Teopuu BeposiTHocTed. Kiaccuueckas
6. Cnyqaf/'[HI,Ie COOBITUS Q)OpMyna BCPOATHOCTH. TCOpCMLI CIIOKCHMA W YMHOXCHHUSA
BeposTHOcTell. Dopmyna nosHOW BepoSITHOCTH. CiydaliHbie
HE3aBHUCHUMBIC UCITBITAHUSI.
[lonatne cnydaitHOM BenMWUYMHBL. Buabl cilydaliHBIX BEJIWYUH.
7 Cny4aiiHble BETHYUHBI YUucnoBble XapakTEPUCTHKUA CIYYalHBIX BEJIWYWH. 3aKOHBI
pacrpeneneHns Cly4aiHbIX BeauduH. OyHKIUSA pacnpeneneHus
Y TUIOTHOCTh PaCNpe/IeTICHUS CIIy4alHOW BEITUYUHBI.
['eHepanbHass COBOKYIMHOCTh M BbIOOpka. CraTucTHYecKoe
8 Br16opouHsIii MeToy | Pacnpezenenue BbIOOpKH. CTaTUCTUYECKHE OLICHKH apaMeTpoB
pacnpeneneHusi (TOYeyHble M MHTEPBAJIbHBIE OLIEHKH). MeTobl
pacuera CBOJHBIX XapaKTEPUCTUK BHIOOPKH.
Craructuueckass runore3a, BUIbl Tmnore3. CTaTUCTHYECKUI
Cratucruieckas . .
KpUTEpUI NMPOBEPKU OCHOBHOM rumnote3bl. IIpoBepka rumnores o
9. NPOBEpKa IPEANoJaraéMoM  3aKOHE  pACIPENENICHUS C  [IOMOIIbIO
CTATUCTUYECKUX
HIOTes KpUTEPUEB [Tupcona, Konmaroposa, Slcrpemckoro.
[TpubnrxeHHbIE METOAbI TPOBEPKH.
OyHKUMOHANbHAs,  CTATUCTUYECKAass U KOpPPEISLUUOHHAs
10 DJIEMEHTHI TEOPUH 3aBUCUMOCTh. OIlEHKa TECHOTHl JIMHEHMHOW CBSI3M MEXIY
' KOppesiuu npusHakaMu. OTbICKaHUE MMapaMEeTPOB BHIOOPOYHOTO YpaBHEHUS
perpeccuu.
4.2. Pa3gespl AMCOUILIMHBI M BUABI 3aHATHI
ouHas (opma oOyueHus
Ne HaumeHnoBanue pazaena Jleknmmonnoro | CeMHHApCKOTO CP Bcero,
/1 JUCHUIUINHBI TUIA TUTA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anrebpa 4 6 1 11
2. AHanuTu4eckas reoMeTpus 2 4 1 7
3. BBenenune B MaTeMaTHUECKUI 2 6 2 10
aHaIu3
4. HuddepennnanpHoe 4 8 1 13
ucyHcieHue GyHKIUUA OJHON
MIEPEMEHHOM




No HaumenoBanue paszaena Jlexunonnoro | CeMUHAPCKOTO Cp Bcero,
/i JVCIIUTUTAHBI TUNA TUIA 4acoB
5. | MHTerpanpHOE HcUUCIEHUE 4 8 1 13
GbyHKITII
DK3ameH 18
Hroro: 16 32 6 72
2 cemecTp
6. | Ciyuaiinbie COOBITHS 6 6 8 20
7. | CnyyaiiHble BETMYMHbI 4 4 8 16
8. | Beibopounslii MeTOT 4 4 8 16
9. | Craructuueckas mpoBepKa - - 8 8
CTaTUCTHYECKHUX TUTIOTE3
10. | DnemMeHTHI TEOPHH KOPPEISIIUH 2 2 8 12
Hroro: 16 16 40 72
Bcero: 32 48 46 144
3ao4Has Gpopma oOydeHHst
Ne HaumenoBanue pazzaena Jleknmonnoro | CeMHHApCKOTo CP Bcero,
71 JCTIUTUTAHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anrebpa 1 2 8 11
2. | AnanuTtrdeckas TEOMETPHsI - - 8 8
3. BBenenune B MaTeMaTHYeCKUIA 1 2 8 11
aHamn3
4. | IudbdepennuanpHoe 1 4 8 13
UCYUCIICHUE QYHKITUH OHOM
MepeMEHHO N
5. HHTerpanpHOE HCUNCICHUE 1 2 8 11
byHKIMH
DK3aMeH 18
Hroro: 4 10 40 72
2 cemecTp
6. | CiyuaiiHble COOBITHS 2 1 12 15
7. | CnyuaiiHble BEJIMYHHBI - 1 14 15
8. Br16opounsIii MeTo1 1 1 12 14
9. | Craructuueckas mpoBepKa - - 12 12
CTaTUCTUYECKHUX TUIIOTE3
10. | DnemeHThbI TeOpUH KOPPEISILUT 1 1 14 16
HTroro: 4 4 64 72
Bcero: 8 14 104 144

4.3. 3aHATHS CEMHUHAPCKOIO THIIA




g;_)n Ne pasziena _ TpynoemkocTs (4ac)
JHCIHTLTHHEL OYHast 3a09Hast
1 2 3 4 5
1 cemectp
1. 1 Jluneitnas anrebpa 6 2
2. 2 Ananutruyeckas FeoMeTpHst 4 -
3. 3 BBenenue B MaremMaTuueckuii aHau3 6 2
4. 4 HuddepenunanbHoe ncunciaeHne GyHKIIH 8 4
OJIHOU ITIEPEMEHHON
) ) WuTerpanbHoe ucuncienne GyHKIuu 8 2
Hroro B 1 cemecTpe 32 10
2 ceMecTp
6. 6 Crydaiinbie cOOBITHS 6 1
1. 7 CrnyyaiiHble BETUYHHBI 4 1
8. 8 Br1060opounsIii MeTOA 4 1
9. 9 CrarucTudeckast IpoBEpKa CTATUCTHYECKIX - -
TUTIOTE3
10. 10. DneMEeHTBI TEOPHH KOPPETSLUN 2 1
Hroro Bo 2 cemecTpe 16 4
Bcero: 48 14
4.4, IlpumepHasi TeMATHKA KYPCOBBIX POEKTOB (PadoT) - ne npedycmompero OIIOII.
5. Opra"u3amnusi CaMoCTOSITeIbHOI PadoThHI 00Y4AIOIIUXCS 10 JUCIHUTIINHE
5.1. Tunsl caMOCTOATEILHOM PA0OTHI U €é KOHTPOJIb
Tun camocrosiTeJIbHOUH PadOTHI ®dopma 00ydeHust Tekylmuii KOHTPOJIb
O4Has 3a0YHast
[IpopaboTka maTepuana JeKUUH, 23 78 TECTUPOBAHUE
MOATOTOBKA K 3aHATHIM WIH
cobecenoBanue
CaMocToATEeNnhbHOE U3YUYEHUE TEM 7 TECTUPOBAHUE
WIH
cobecenoBanue
PacuerHo-rpadudeckre paboTsl 16 3aluTa
KoHTposbHbIe paboThHI 26 3aInTa
BCETO YaCOB: 46 104

5.2. YueOHo-MeToANYeCKHe MATePUAJIbI VI CAMOCTOSATE/IbHON padoThI:

1. Maremaruka. [OnexktpoHHblii pecypc] JIL.U SxoGrok: Metoauueckue peKOMEHAAUu U
yKa3aHHUd 110 OpraHM3allid M BBIIOJHEHHUIO CAaMOCTOSITEIbHON paboThl 0O0Yy4aroUUMHCS
HanpaBiieHuid noarotoBku 36.03.02  «3oorexHusi», 36.05.01 «Berepunapus», 36.03.01
Berepunapno-canurapHas skcneptusa, 35.03.08 Boguble 6uopecypebl U akBakynbTypa — [AY
CesepHoro 3aypainbs, Tromens, 2018 - 89 c.

2. Maremaruka. [Onexkrponnslii pecypce] JL.U fkoOrok: Meroauueckue ykazaHus U BapUaHThI
3aJJaHUH K BBIOJHEHUIO KOHTPOJIBHOW paboTsl anst oOyuatomumuca WO, HampaBieHHi



noarotoBku 36.03.02  «3ootexHus», 36.05.01 «Berepunapus», 36.03.01 Berepunapho-
canuTapHas skcreprusa, 35.03.08 Bomnsle Omopecypcsl u akBakynbrypa — ['AY CeBepHoro
3aypanbs, Tromens, 2018 - 84 c.

5.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUeHHe:

1. O030p OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

2. llpunoxeHne onpeaeIeHHOTO HHTETpaa.

3. TloBTOpHBIC HE3aBUCUMBIE UCTIBITaHUs, popmyrna [lyaccona. HauBepositHeliee ancio
MOSIBJIEHUSI COOBITHSL.

4. Metoa cyMM ISl BBIYMCIICHUS CBOJTHBIX XapaKTEPUCTHUK BHIOOPKH.

6. DoHA OIEHOYHBIX CPEACTB IJs NPOBeAeHHUS TPOMEXKYTOUHOH ATTECTAIIUH
00y4yauxcst Mo JUCHHILINHE

6.1 IlepeyeHb KOMIETEeHUMH W OI€HOYHbIE CPEICTBA HHIAMKATOPA JOCTHKEHUS
KOMIIeTeH M

Koo WNunukarop Ilepedenp IaHUPYEMBIX HanmenoBanue
Komne- JNOCTHKEHUS pe3yabTaToB 0OY4EHUs 110 OLIEHOYHOI'O CpPEACTBA
meHyuu KOMIETEHIUU JUCHUTIIINHE

3HATh: Tecr

- OCHOBHBIE TOHSTHS M METOJBI | DX33MEHAUNOHHbIH OHiteT

JIUHEMHON W aHAJIUTHUYECKOU

TeOMETPHH;

— OCHOBHBIC TIOHSITHS W METObI
MaTeMaTHIEeCKOTO aHam3a,
muddepeHnnanTbHOTo "

UHTETPAIBHOTO MCUNCIICHHUS,

- OCHOBHBIC TOHATHS U (HOPMYJIBI
TEOPUH BEPOSITHOCTEM;

- METOIbI 00paboTKu
CTAaTUCTHYECKHUX JAHHBIX.
UN-1omxa YMETh:

- BBIUHCJIATH  OMNPEACITUTEIIH,
Hcnone3yer 3Hanus | peliaTb  CHCTEMBl  JIMHEHHBIX

OCHOBHBIX 3aKOHOB YpaBHEHUH METOJaMU JIMHEHHOH
OIIK-4 | maremaTuku s anreopsl;

PELICHHS TUTIOBBIX - yMeTb  ONpENeNATb  BHUJ

3a1a4 B 001acTy YpaBHEHUN  KPUBBIX  BTOPOTO

HpO(i)eCCI/IOHaHLHOI)’I HOpﬂI[Ka;

ACATCIIBHOCTH. - BBIYHUCIATE MIPEIEIIbL,
MIPOU3BOIHYIO byHKIIUN H
HEOIIPEICIICHHbIE UHTETPAJIbL;

- BBIYHCISATH BEPOATHOCTHU
CIIy4ailHbIX COOBITHI;

- 00pabaTbIiBaTh CTATHCTUYECKYIO

UHpOpMaLUIO ISt OLIEHKHU
3HaYeHUH apaMeTpoB
pacrpeneneHusl.

BJIAJICTh:

- HaBBIKAMU  HCIOJBH30BAHUSA
mddepeHnanbHOTOo u

HWHTCIPAJIbHOTO HMCYHUCJIICHUA [JId




pelIeHuUs 3a/1a4;
- HaBbIKAMH  aHaIM3a M|
00paboTku JTAHHBIX,
HeO6XOI[I/IMBIX JIIs peUICHUA
npoeCCHOHATBHBIX 3a]1a4.

6.2. HIkaabl oeHUBAHUA

Il kaJjia oueHMBAHUS YCTHOI0 9K3aMeHa

Oruenka Ornucanue
OTIHHO JleMoHCTpHUpyeT mMOJIHOE TOHMMaHue Mpobiembl. Bce TpeboBanwms,
MIPEAbSIBISIEMBIE K 33JTAHUIO BBITIOJTHEHBI.
X ODOLIO JleMOHCTpUpYET  3HAYMTENIbHOE TMOHMMaHWe Tmpobiembl.  Bce
P TpeOOBaHUs, IPEIBSBIISIEMbIC K 33JaHUIO BHITIOJIHEHBI.
JleMoHCTpHUpYEeT 4YacTUYHOE TOHUMaHue NpoOsiembl. bBonbmuHCTBO
Y 1OBIIETBOPUTEIBHO <
TpebOBaHUM, MPEIBABIIEMbIC K 3aJaHUIO BHITIOJIHEHBI.
JemoHcTpupyeT HEOOJBINIOE TMOHWMaHUE TpoOiemMbl.  MHorue
HeynosnerBopurensHo
TpeOOBaHUs, IPEIBSIBISIEMbIC K 33/IaHUIO HE BHITIOJTHEHHI.
IIkajia oueHMBAHUS TECTHPOBAHMS HA IK3aMeHe
% BBINOJTHEHUS 32 JaHUS BaJsn o 5-0anbHOM cucTeme
86 — 100 5
71 -85 4
50-70 3
menee 50 2
Il kaJjia oneHMBaHNMsI YCTHOIO 3a4eTa
OneHka Onucanue
He 3auteno | OOywaromuiics He 3HAET 3HAYUTENIBHOM 4YacTh MPUEMOB M METOJIOB IIO

HpOfI,Z[eHHLIM pasaciiaM OUCHUILIWHBI. He YMECT CaMOCTOSATCIBHO HCIIOJB30BATb
AJIIrOPUTMHUUYCCKUC HpI/IéMbI peuIiCHuA CTaHAAPTHBIX 3aJia4d pasaciiOB AUCLUIIIMHBI.
He Bnageer 3HauMTENbLHONM 4YacTbhbIO nporpaMMHOIO Marepuaia, HAOIMYCKACT
CYIICCTBCHHBIC OI_HI/I6KI/I, ¢ 0OJBIINMU 3aTPYAHCHUSAMMU BBIIIOJIHACT IMMPAKTUYCCKUC
pa6OTLI, HJIK HE BBIIIOJIHACT COBCCM.

3auTeHo

O6yanOHlHﬁCﬂ HUMCCT 3HAHHUA OCHOBHBLIX TCXHHYCCKHUX IIPUECMOB H MCTOAOB
TCOpUH, HCEAOCTATOYHO IIPABUIIBHBIC q)OpMy.]'II/IpOBKI/I U HapyHICHUs JIOTHYECKOM
MMOoCICAOBATCIbHOCTH B  H3JIOXKCHHH. YacTUYHO OCBOCHO HCIIOJb30BaHHUE
AITOPUTMHUUCCKUX HpI/IéMOB peaicHus CTaHAAPTHBIX 3aaa4 JAOITYCKAcCT
CYIICCTBCHHBIC OIITNOKH. Hp06eJ'IBI HC HOCAT CYHICCTBECHHOI'0 XapaKTepa.
bonpmuHCTBO npeaAyCMOTPCHHBIX HpOFpaMMOﬁ 3aJJaHui BBITIOJIHCHO, HO B HHX
HMCIOTCA OI_I_II/I6KI/I, Ipu OTBETC Ha MOCTaBJICHHBIN BOIIPOC. O6yanOHlHﬁCH
AOITYCKACT HETOYHOCTHU B PCIICHUH.

Il kasa oneHMBaHUsI TECTUPOBAHUS HA 3a4eTe

% BBINOJIHEHNS 3a1aHUS Pe3yabrar




50 - 100 3a4TEHO

menee 50 HE 3aU4TEHO

6.4. TunoBble KOHTPOJIbHBIC 3aIaHUA WM UHBIEC MaTE€pHAaJIbI:

VYka3zaHbl B IPUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOW M [ONOJIHUTEJLHOW Y4eOHOI JUTepaTypbl, HEOOXOAUMOM

U1l OCBOCHUSA TUCUUILIUHBI
a) OcHOBHas IUTEpaTypa:

1. YkcycoB C.H., ®etucor F0.M. Marematuka: ydebnoe mocooue / C.H. Ykcycos,
KO.M. ®etncos. — 3-¢ usn., crep. — Craperit Ockon: THT, 2018. — 352 ¢.

0) JlomomHuTENbHAS JIUTEPATypa:

2. BaBpun, ViBan MBanoBuu. Beiciias mMarematvka: y4eO. Ui CTYI. €CTECTBEHHO - HAYYHBIX
cueruansHocreli / U. W. BaBpun. - 2-e usn., - M.: Axkagemus; 2001. - 616 c. — 283 oks.

3. T'openor B.M. Maremaruka [D1eKTpOHHBIA pecypc]: COOpHUK 3a1a4 U yIPaKHEHUH /
B.U. T'openos, O.JI. Kapenosa, T.H. JlenameBa. — DIEKTpOH. TEKCTOBBIE JaHHbIE. — M.:
Poccwuiickas MexyHapoIHas akajeMus Typu3Mma, YHUBepcUTeTckas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum mocryma: http://www.iprbookshop.ru/70538.html.

4. Jlanxo ILE. u mp. Beiciias maTeMaTrka B yIpaKHEHHMSIX M 3a7adax: yuyeOH. mocooue.
B 2-x 4. U1.-M.: Beici mik.,1986r.-340ctp.-1293K3.;

5. Hanko ILE. u ap. Beiciias maTemaTuka B yrnpaXHEHUAX M 33/1a4ax: y4eOH. mocoowue.
B 2-x 4. Y2.-M.: Beicui mk.,1986r.-415ctp.-1513K3.;

6. l'appkuna, M. A. Marematuka. Yacte 1. CnpaBouyHble MaTepuasbl M TECTHI TIO
MOJIyJIsiM: ydeOHoe Tmocobue mis oOydaromuiicsioB-3a0uHukoB / WU. A. Tapekunaa, A. M.

HanunoB, A. H. KpyrmoBa. —  Ilen3a : IleH3eHCKkHil TroCylapCTBEHHbIM YHHBEPCUTET
apXuTeKTypsl U crpoutennbcTBa, DbC ACB, 2013. — 328 ¢. — ISBN 978-5-9282-0920-9. —
Tekcr : anekTpoHHBIN // DnekTpoHHO-OubMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/23098.html nata o6pamenus: 30.09.2020.). — Pexum gocryma:
JUIS aBTOPU3UP. TOJIB30BaTENeH

7. Psabymxko, A. I1. Beiciias marematuka. Teopus u 3amaun. B 5 wactsax. U.1. JIuneiinas
U BeKTOpHas anreOpa. AHanutuueckas reomerpus. JuddepenunansHoe ncuucienue QyHKIHA
oJIHO# mepeMeHHoi: yueOHoe mocobue / A. I1. Pabymiko, T. A. XKyp. — 2-e uzn. — MuHck:
Beimaiimas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
TekcT : anexTpoHHBIH // DnexkTpoHHO-O0ubnuoreuHas cuctema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/90754.html (nara o6pamenus: 30.09.2020.). — Pexum pocryma:
JUIS aBTOPU3HUP. TIOJIB30BaTENeH

8. Pabymko, A. II. Beicmias matematuka. Teopus u 3amauun. B 5 wactax. Y.2.
Kowmmnekcusie yncna. HeompeneneHHslil U onpeneneHHblil uaTerpanbl. OyHKIIMN HECKOIbKUX

nepeMeHHbIX: yueOHoe nocobue / A. I1. Psoymko, T. A. XKyp. — Munck: Bpimiimas mkoua,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Texkcr:
ANEKTPOHHBIA // DnekrpoHHO-Oubmuoreunas cucrema IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/90755.html (gata oOpamenus: 30.09.2020.). — Pexxum mocrtymna:
i asropusup. [lonszoBarenein

9. Psalymxo, A. II. Beicmas marematuka. Teopus u 3amaun. B 5 wactax. Y.3.
OObIkHOBEeHHBIE TU(QepeHInaIbable  ypaBHeHUs. Psnpl. KpaTHele wuHTerpansl: yueOHOE
nocoo6ue / A. II. Pabymiko, T. A. XKyp. — Munck : Bemmifmas mxona, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TeKcCT : 27AeKTPOHHBIN // DIEKTPOHHO-



http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html

oubnnoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html
(mara oopamenus: 30.09.2020.). — Pexxum nocryna: s aBropusup. [lonb3oBareneit

10. Pynaxo B.Il. IllkombHas U By30BCKas MmareMaruka B Qopmynax u rpapukax —
cnpaBouyHoe nocooue. — Tromenb: «Bekrop Byk», 2005 — 280c.

8. Ilepeuyensn pecypcoB NH(OPMAIMOHHO-TEJIEKOMMYHUKAIIHOHHOM ceTn
"Unrepuer"
— Exponenta.ru, oOpa3zoBarenbHbIii MaTeMaTH4yeckuii caitt (http://www.exponenta.ru/);
— Ilpaktukym no matematuueckomy ananu3y (Buueokype) (https://hghltd.yandex.net/);

— DnekTpoHHO-OMONMMoTeuHas cucrema «Jlanby (http://e.lanbook.com/,

— DnexrponHo-6ubnmuoreunas cucrema «IPR-books» http://www.iprbookshop.ru/;

— A.JI. Manura, MI'Y, HWnrepHer-yueOHuk «Teopus BepOSATHOCTEM W MaTeMaThyecKas
CTaTUCTHKA» JUIs  OOyJaroIIMHCSIOB  €CTECTBEHHBIX  (akyiabTeToB  (WWw.teorver-
online.narod.ru);

— Bugeokypcel «Teopus BEpOSITHOCTEM W MareMaTuueckas CTaTUCTHKa», «OCHOBBI TEOPUU
BEpPOSATHOCTEI», «OCHOBBI MAaTEMATHYECKOM CTATHCTUKW (WWW. intuit.ru)

9. Meroauueckue yKa3anus J1Jsi 00y4aroIUXcsl 0 0CBOEHHIO THUCIUTLIHHBI
Maremaruka. [DnexkrpoHHsiii pecypce] JI.LU. SkoGrok: MeToaudeckue yka3aHUsi K MPOBEIACHUIO
MPAKTUYECKUX 3aHATUN y oOydaroluxcsi HampabieHUH mnoarotoBku 36.03.02 «3oo0TexHUs»,
36.05.01 «Berepunapus», 36.03.01 BerepunapHo-canurapnas skcreptusa, 35.03.08 Boansie
o6uopecypcenl u akBakynbTypa — 'AY Cesepnoro 3aypaibs, Tromens, 2018 - 94 c.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA
1. lns BwIMONHEHUsT  pacueTHO-Tpaduueckux paboT  oOydaromumcs  PEeKOMEHIOBAHO
ucnoab3oBatk Microsoft Office (anekrponnsie Tabaumbr Microsoft Excel);
2. D1OC Moodle;
3. UCY BY3.

11. MarepuaJbHO-TeXHHYECKOe OOecriedeHue U CHUIINHbI

JIeKMOHHBIE W TIPAKTUYCCKHUE 3aHATHS MPOBOIATCA B AYAUTOPUAX C KOJIHMYECTBOM
Y4eOHBIX MECT, JOCTATOYHBIM JUIS pa3MEIICHHS OOYYaroIIMXCsl JaHHOTO HampaBJICHUS
MOJITOTOBKH, U 000PYIOBAaHHBIX TOCKOM.

JInst  BBITTOJTHEHHWSI CaMOCTOSITEILHOM paboThl  OOydwarongecs MOTYT —I10JIb30BaThCs
YUTAIBHBIMH 3aJlaMH OWOIMOTEK, B TOM YHCJE OCHAIIEHHBIX KOMIIBIOTEpAMHU C JIOKAJIbHOMU
CETBIO U BBIXOJIOM B UHTEPHET.

12. OcoGeHHOCTH OCBOEHUSI IUCHMILUIMHBI I MHBAJMIOB U JHMI € OIPAHUYEHHBIMM
BO3MOKHOCTSIMH 3/10POBbS

OOyueHre 00y4aroIMXCsl C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3A0pPOBbS IIPH HEOOXOIUMOCTH
OCYLIECTBIISIETCSI HA OCHOBE aJalTUPOBAHHOW palodell MporpaMMbl C HUCHOJNB30BAaHUEM CIIELHUATBHBIX
METOI0OB OOy4YeHHS M JUIAKTHMYECKUX MAaTEepHaJioB, COCTABJIEHHBIX C YYETOM OCOOCHHOCTEH
NCUXO(U3UYECKOTO PAa3BUTHS, HHAWBUAYaJbHBIX BO3MOXHOCTEH M COCTOSHHMS 3J0POBBSI TaKUX
oOyu4arormmxcs (00ydJaromerocs).
B memax ocBoeHust yueOHOW NporpamMMbl AMCHMIUIMHBI WHBAIMAAMH U JIMOAMH C OTPaHUYECHHBIMH
BO3MOKHOCTSIMH 3/10pOBbs 00€cIieurnBaeTcs:

* U MHBAJMJOB M JIMI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHUIO: pa3MElIeHHE B
JOOCTYNHBIX JUIA OOy4aromuxcs, SBJSIIOIIMXCS CIENBIMH WM  CIa0OBUAALIMMH, MeCTax U B
aJanTUPOBAaHHON (opMe crnpaBOoYHOM HMH(OpPMALMK O PACHUCAHUM YUEOHBIX 3aHATHH; MPHUCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOLIEro 00yYarouieMycs He0OX0IUMYIO TIOMOIITb; BBIITYCK
aNbTEPHATUBHBIX (JOPMATOB ~ METOIMYECKMX MaTepHanoB (KpyNHBIA MMpUGT wWin ayauodailisl),
ucnonb3oBaHue Bepcun caita ans cnabosuaaumx OBC IPR BOOKS u crennanbHOro MOOMIBHOTO
npunoxenust [PR  BOOKS WV-Reader (mporpamMMbel HEBH3yalbHOTO JOCTyNa K HHGOpManuy,


http://www.exponenta.ru/
https://hghltd.yandex.net/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

MpeAHa3HauYeHHOH AJsl MOOMJIBHBIX YCTPOUCTB, paboTaromux Ha onepauoHHoi cucteMe Android u i0S,
KOTOpasi He TpedyeT crenuanbHo 00y4eHHOro acCHCTeHTa, T.K. Joau ¢ OB3 mo 3penuto paboraror co
CBOMM YCTPOWCTBOM MPHBBIYHBIM CIOCOOOM, HCHONB3YS CHEHUAIbHBIC IITATHBIE MPOrPaMMBbl JUIS
He3psunx JozeH, ¢ kotopsiMu [IPR BOOKS WV-Reader nMeer mosiHy0 cOBMECTHMOCTS);

*  UId WHBAJIUJOB U JIMI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 30POBbBS IO CIIYXY: HaJISKAIIUMHU
3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEACHUE HH(POPMALIUH;

*  UId WHBAIMJOB U JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI, UMEIOIIMX HApyLICHUs
OIOPHO-/IBUTATENBHOIO ammnapara: BO3MOMKHOCTh OECHpPENsTCTBEHHOTO [OCTyNa OOydaroluxcs B
y4eOHBIC TIOMEICHHUsI, TyaJleTHhIC KOMHATBHI M JIPYTHe MOMEIIEHHUS Kadeapsl, a Takke NpeObiBaHUE B
yKa3aHHBIX MIOMEIICHHUSX.

O6paszoBanue OOydYalOMIMXCS C OrPaHWYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JPYIrMMU OOYYalOUIMMHUCS, TaK W B OTHENBHBIX TpYyNIax WIA B
OT/IENbHBIX OpTaHU3aIUsIX.



[Ipunoxenue 1
MuHHCTEPCTBO HAayKu U BhIcIero oopasoBanus PO
®I'bOY BO I'ocynapcTBeHHBIN arpapHblii yHuBepcUTET CEBEPHOTO 3aypabs
NHXeHEepHO-TEXHOIOTUYECKUI HHCTUTYT
Kadenpa maremaTnku 1 nuHpOpMATUKU

OOH/I OHEHOYHBIX CPEJICTB

I10 yqe6H01‘/'1 JUCHUITIINHC Marematuka

1151 HanpaBieHus moArotoBku 36.03.02 3oorexHus
oOpasoBaTenbHas nMporpaMma bHOTEXHOIOTHH B dKUBOTHOBOICTBE

VYpoBeHb BhICIEro 00pa3oBanus — 0akaiaBpuat

Pazpabotuuk: ct. mpenomasatens, JI.M. Skobrok

YTBepKACHO Ha 3aceaHuy Kadeapbl

npotokol Ne 9.1 ot «25» mast 2023 1.

N.o. 3aBenyromero kadenpoii oM/ H.H. ManbuykoBa

Tromensb, 2023



KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue

JTanbl (pOPMUPOBAHUS KOMIIETEHIMI B IIpoLecce OCBOCHUS JUCHMIIUHbBI
MATEMATHKA

Bonpocsl k 3k3amMeHy

Komnerenuun Bomnpocsl

OIIK-4 Cnocoben 1. Marputpl.

00OCHOBBIBATH U 2. Buasl MaTpwi.

pEATM30BBIBATH B 3. [leiicTBUs Hax MaTpULIAMHL.

npoeccHOHANTBHOM 4. OrmpenenuTenu U UX CBOICTBA.

ACATCIbHOCTH 5. Brruncnenue onpenenuTenei.

COBPEMCHHBIC TEXHOIIOTUA | G, PerieHue CHCTEM JIMHEHHBIX ypaBHEHUH MetonoM Kpemepa u
C MCIIONIB30BaHUEM Taycea.

npuOOpHO- 7. Pa3nnuHbIC YpaBHEHUS MPSMOi JIMHAH HA IIOCKOCTH.

WHCTPYMEHTANILHOM 0asb M | g y¢ropug MapaJuIeIbHOCTH W TEPICHIUKYIIPHOCTH JIBYX
HCIIOJIb30BaTh OCHOBHBIE IpAMBIX Ha TIOCKOCTH.
g;{)?;:;j:;;’e " 9. IlonsATHE MHOXECTBA.
S 10. Buabl MHOXECTB. } }
TTOHATHS, 2 TAIOKE METOJEI 11. Tloustue GyHKIUHU C OJHON IEPEMEHHOM.
12. OGnacTh onpeaencHUs U 00JaCTh U3MEHEHUS (PYHKITHH.

MIPH PEUICHUN 13 ¢ 5
obmenpodeccnoHaTbHBIX - Criocobel 3anianns yHKImH.

3a71a4. 14. I'paduk GpyHxumm. ]
15. OcHoBHBIC »dyIeMEeHTapHbIe (YHKIIMH, HX CBOWCTBA U
rpaduKkH.

16. IIpenen GpyHKIMU C OTHOM TIEPEMEHHOM B TOUKE.
17. BeckxoHneyHo Masbie M1 OECKOHEYHO OOJbIINE QYHKITUH.
18. Brruucnenue npenena GyHKINUH.

= =]
19. PackpsiTHE HEOIIPEAEIECHHOCTEH BUIA! o = 1>,

20. 3apmauu, NPUBOAAIINE K TIOHATUIO TPOU3BOTHOM.

21. OmnpeneneHue TPOU3BOIHOM.

22. T'eomerpuveckuii, (GU3NUECKHH, W XUMHUYCCKUNA CMBICI
MPOU3BOIHOM.

23. TlpaBuna muddepeHnupoBanms.

24. TIpousBoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

25. Tabnuia npou3BOIHBIX.

26. CnoxxHas QyHKIHS.

27. IIpousBoHBIE CTOXKHBIX (PYHKIIHA.

28. IIpousBoHBIE BBHICHIUX MOPSIAKOB.

29. Jluddepennman GyHKIUN ¢ OJHOM EpeMEHHOI.

30. ITonsatue nepBooOpa3HOi QPyHKINH.

31. HeompeneneHHblit HHTETpall.

32. CBoiicTBa HEOMPEIEIEHHOTO UHTErpaa.

33. Tabnuia mpocTeHINX UHTETPAJIOB.

34. 3ajmaun, TpUBOASAIIME K TOHSATHIO  OMNPENEICHHOTO
UHTETpaa.

35. [lonsTHE OMpeeIEeHHOTO UHTErpaa.

36. ®opmyna Herotona-Jleiibuuna.




IIpouenypa oneHnBaHUs IK3aMeHa

Bompochkl k 3k3aMeHy oOyuaroluecsi MOJIy4aroT B TEUYEHUE IEpBOM HEAENu Havala
W3YUYCHUS! TUCIIUILIIHEIL.
Ecnu sx3amen nposooumcs 6 ghopme mecmuposanus ¢ H30C Moodle, mo:

1. oOyvaromyecs IOMYCKAlOTCS K HSK3aMEHy M0 AWCHUIUIMHE TPH YCJIOBHUU YCHEIIHOTO
BBINIOJIHEHUSI TEKYILLEro KOHTPOJsi B TeueHue cemectpa. K TekyleMy KOHTpPOJIIO
OTHOCSTCS:

— IOJIOKUTEIbHBIE OLICHKH 3a MPOMEXYTOUHbIE KOHTPOJbHBbIE paboThl (0ouHast (opma
oOyueHus);

— MOJIy4€HHUE OIICHKM «3auTeHO» 3a coleceloBaHHWE II0 TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITEIIbHOE U3yUECHHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma o0yuenus);

— yCHelllHas 3aluTa KOHTPOJIbHOU paboThl (3a0uHas popMa OOyUeHHUS).

B nporuBHOM cnydae oOydaromuecss HE JIONYCKalOTCS K AK3aMEHAllMOHHOMY

TECTUPOBAHUIO JI0 MOJHOW JMKBUAIINH BCEX 3aJ0KEHHOCTEH;

2. sk3amenanonHbil Tect B UDOC Moodle Bkiarodaer 30 TecTOBBIX 3aJaHuil, BBIOPAHHBIX
B CIIy4ailHOM mopsijike U3 0aHKa TecTOBBIX 3aAaHui. O0ydaromemycs npenocrasisercs 1
MOMBITKA JUIS CJA4X TECTa MPOJIOJDKUTENBHOCTHIO 45 MUHYT.

Ecnu sx3amen nposooumcsa no IK3amenayuoHHovim duiemam 6 popme codecedosanus, mo:

1. oOyuaromuecss IpUXOIAT HA K3aMEH COIJIacHO rpadurka SK3aMeHallMOHHOM ceccuu,
2. DK3aMEHAIlMOHHBIA OWJIET BKIIOYAeT TPH BOMpoca (OJAWH TEOPETHUYECKHid, JBa
MIPaKTUYECKHX),
3. KaXIplii OOydYaromuiics cCiiydailHbIM oOpa3oM BbITATHBaeT Owmier, rotoButcs 30-40
MUHYT, YCTHO OTBEYAET HK3aMEHATOPY; Mocie cobece0BaHUs SK3aMEHATOP BBICTABIISIET
OIICHKY,
OIICHKA 3aHOCATCS B HK3aMEHALIMOHHYIO BEJOMOCTh U 3aUE€THYIO KHHXKKY,
pe3ynbTaT SK3aMeHa BBICTABIISIETCS COTJIACHO LIKajle OLIEHWBAHUS YCTHOTO 3K3aMeHa MpH
YCIIOBUU TMOCEIIEHUS] OOydYaloUUMCSl 3aHSTHUM, YCIEIIHOTO BBIMOJIHEHHUS TEKYIIEro
KOHTpOJIS B TeueHue ceMectpa. K TekyiieMy KOHTPOJIt0 OTHOCSITCS:
— TMOJIOKHUTENbHbIE OLICHKH 3a MPOMEXKYTOUHbIE KOHTPOJIbHBIE PabOThI (0uHas (opma
00y4eHHMS);
— MOJIy4€HHE OIICHKM «3auTeHO» 3a coleceloBaHHWE IO TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITEIIbHOE U3yUCHHUE;
— ycnemHas 3amuTa PI'P (ounast popma o0ydenus);
— yCHellHas 3aluTa KOHTPOJIbHOU paboThl (3a0uHas popMa 00ydeHwHs );
6. B MNpPOTHBHOM ciydyae OOy4YaroUIWiics MOJy4aeT OMOJHUTEIbHBIE BOMPOCHI MO HE
CHaHHBIM BHUJAM TEKYIIEro KOHTPOJIA, M, €ciau oOydJaromuiics He OTBe4YaeT Ha
JIOTIOTHUTEIbHBIE BOTIPOCHI, OLIEHKA, TIOJTYyYeHHAsl 32 9K3aMEeH, CHIYKAETCs Ha OJIUH Oasll.

ok~

Kpurepun oueHku:

CoryacHO TOJNOXKEHMIO O TEKyIEM KOHTpPOJIE M IPOMEXYTOUYHOM aTTecTaluyu
oOyuaromuxcs (ITpunsto yuensim coetom @I'BOY BO I'AY CesepHoro 3aypaibs oT 4 anpens
2016 roma, mporokon Nel(), 3ader ciayXuT (GopMoil aTTecTaluMy MO UTOraM BBIIOJIHEHUS U
3alIUThl 00YYarOIIMMUCS NPAKTUUYECKUX 3aHATHH. [Ipy ycroBuM ycnenHoi 3amuTsl Bcex padboT
U TOpPaKTUYECKUX 3aHATUH, TNPEAyCMOTPEHHBIX pabodell mHporpaMMoil  TUCHMILIMHBI,
BBICTABIISIETCA OLICHKA «3a4TEHO.

Taxum oOpa3zom, N0 TUCHUILUIMHE «MaTeMaTuKa» BBICTABISETCS OLEHKA «3auyTeHO», MPH
YCIOBUM TOCEIIeHUsI oOyuaromuMmucs 3aHaTHi; 3amutel PI'P; momyuenus «3aureHo» mpu
co0eceJOBaHNU 110 TeMaM, BHIHOCUMBIM Ha CaMOCTOSITEIbHOE 00yUeHHE.

B npotuBHOM ciydae oOydaromuiics caaer 3adeT 1ubo B Gopme TecTupoBaHus, MO0 B
¢dopme ycTHOTO cobecenoBanus. B popme TecTupoBanus orieHKa «3a4T€HO» BBICTABIISIETCS €CITU



IIPOLIEHT BEPHO BBINOJHEHHBIX 3agaHuil B mpenenax or 50 mo 100. B mpoTuBHOM citydae
oOy4aroImuiics moy4daer oueHKy «He 3auteHo».

IIpu yctHOM cobOecenoBaHMM OIICHKA «3auTEHO» BBICTABIIACTCS, €CIH OOyYaroIIUiACs
OTBETHJI Ha TP BOIPOCA U3 5 3aJJaHHBIX BOIIPOCOB.

Bonpocsl k 3a4éTy

Komnerenus Bonpocsl
OIIK-4 CriocobeH | 1. TIOHATHS «HCIIBITAHUE» U KCOOBITHEY.
HCI0JIb30BATh B | 2. Knaccudukanus coObITHIA.
npodeccrnoHaIbHO M 3. TloHsATHE BEpOSTHOCTH.
nestenbHOCTH MeTojibl | 4. Kiaccuueckoe ornpeieneHne BEpOsITHOCTH COOBITHS.
pemieHus  3agad ¢ | 5. CBoiicTBa BEPOSITHOCTH.
HCII0JIb30BAHUEM 6. Dopmynsl KOMOMHATOPHUKH.
COBPEMEHHOTO 7. OtHOCHUTENIbHAs YacTOTa COOBITHSI, €€ CBOWCTBA.
000pyI0BaHUs npu | 8. CrarucTuyeckasi BEpOSTHOCTb.
pazpaboTke HOBBIX | 9. ['eomerpudeckasi BEpOSITHOCTb.
TEXHOJIOTUI u | 10.TTonnas rpynma coObITHH.
WCIIOJIb30BAThH 11. TIpoTHBOMONOKHBIE COOBITHSL.
COBPEMEHHYIO 12.TloHsiTHE CyMMBI COOBITHH.
poheCcCHOHAITBHYIO 13. Teopema cloKeHHUs BEPOSITHOCTEH HECOBMECTHBIX COOBITHIA
METOJOJIOTHIO st | 14, Tlorsitre mpou3BeACHUS COOBITHIA.
MIPOBEJICHUS 15. Teopema yMHOKEHHSI BEPOSITHOCTEH 3aBHCUMBIX U HE3aBUCHUMBIX
AKCTIEPUMEHTAIBHBIX | COOBITHH.
HCcCIeI0BaHUN u | 16. ®opmyna 1moaHOM BEPOSATHOCTH.
WHTEPIpETAIIN ux | 17. ®opmynsl beiieca
pe3ynbTaToOB 18. ®opmyna bepuymm.

19. JloxansHas 1 uHTErpaibHas Teopema Jlammaca.

20. HauBeposiTHEIIIEe YMCIIO0 TOSBICHUAST COOBITHS B N HE3aBUCUMBIX
WCTIBITAHHSX.

21.TlonsiTre ciydyaliHOW BEJTUYUHBI.

22.Buppl cnydaliHbIX BEJIMYHUH.

23. JluckpeTrHas ciydaiiHas BEJIMYHUHA.

24. 3akoH pacnpeneiaeHus 1.c.B.

25. BuHOMHUaNBHOE pacIpe/esieHHe 11.C.B.

26. MareMaTnyeckoe OXHUIaHUE.

27.Pacnpenenenue [lyaccona.

28. CBoiicTBa MaTeMaTHYECKOTO OXKUIAHMUS.

29. OnpenieneHue TUCTICPCHH.

30. CBoiicTBa TUCIIEPCHUH.

31. Onpenenenrie PyHKIMU paclpeeieH s, €e CBOICTBa U IpaduK.
32. HenpepbiBHasI ciiydaiiHasi BEIHYMHA.

33.I1noTHOCTH pacnpesieneHus H.C.B.

34. BeposiTHOCTh TIOTIaJaHUS B HHTEPBAIL.

35. Cgoiictsa f(X).

36. YuncnoBble XapaKTEpPUCTUKH H.C.B.

37. HopmalnbHbIi 3aKOH pacipe/ieNieHusl.

38. HopmasbHas kpuBasi.

39. BeposiTHOCTB TOTIaIaHUS B 3aJJaHHBIN MHTEPBAI HOPMAJBLHOM C.B.
40. Be160pouHBIi METOI.

41.YucnoBble XapaKTepUCTUKU BEIOOPKH.

42.TIpoBepka TUMOTE3 O MPEANOJIAraéMoOM 3aKOHE paclpeaeieHUs
reHepaTbHOW COBOKYITHOCTH.




43. Jlunelinplii K03(H(HUIMEHT KOPPETSAIHH.
44, JIuneitHoe ypaBHEHUE 3aBUCHMOCTH.

IIpouenypa oneHUBaHUSA 3a4eTa

Bomnpocel k 3auery oOydarompecs IOJy4arOT B TEYEHUE IEPBOM HEAENM Hadaia
W3YYCHUS TUCIUTUIAHBIL.
Ecnu 3auem nposooumcs ¢ popme mecmuposanus ¢ H30C Moodle, mo:

0OyJaronuics A0IMycKaeTcs K MPOMEKYTOYHOM aTTeCTallMy 10 AWCIHILIMHE B (Gopme

TECTUPOBAHUS IPU YCJIOBUM IOCEHIEHHUS 3aHATUM M YCHEUIHOIO BBIIOJHEHUSI TEKYIIETro
KOHTPOJISL B TEYEHHUE CEMECTPA, KOTOPOE BKIIIOYAET:
—TOJIOKUTENbHbIE OLEHKHU 3a MPOMEKYTOUHbIE KOHTPOJbHBbIE padoThl (OuyHast ¢opma
o0OyueHus);
— yCIIEIIHOE coOecel0BaHNe M0 TEMAaM, BBIHOCUMBIM Ha CAMOCTOSITEIbHOE U3YUEHHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma o0yuenus);
yCIelHas 3aluTa KOHTPOJIbHOU paboThl (3a0uHast popMa OOyUEeHHUS).

B npoTtuBHOM ciy4yae oOy4aroniuiicss He AOMyCKaeTcs K MPOXOXKIACHUIO TECTOBBIX 3aJlaHUM, /10
MOJIHOM JIMKBUIAIIUU BCEX 3aJI0JKEHHOCTEH.

TecroBoe 3amanue B cucTeMe dJIeKTpoHHOr0 00ydenuss Moodle Bxirouaer 30 BOmpocos,
B CIy4ailHOM MOpsJKe BBIOpaHHBIX M3 OaHKa BorpocoB. OOyuaromiemycs MpeaocTaBiseTcs 2
MOTBITKU MPOJOJLKUTENBHOCTHIO 45 MUHYT KaXKasl.
Ecnu 3auem nposooumcs 6 hopme cobecedosanusn, mo:

OOyuaromuiicsi TOMyCKaeTCsl K MPOMEXKYTOYHOM aTTECTAIlMK O TUCHUILIHHE B dopme

CO6CCC,HOB3HI/I$I IIpru YCJIOBHHU YCICIIHOTO BBIIIOJIHCHHUA TCEKYHICIO KOHTPOJA B TCUCHUC
CEMECTpPA, KOTOPOEC BKIIHOYACT:

—TI0JIOKUTENIbHBIC OIEHKH 3a MPOMEXKYTOUYHBIE KOHTPOJIbHBIC paboThl (ouHas dopma
00y4eHMS);
— yCIIeNIHOE coOeceI0BaHMe MO TEMaM, BBIHOCHMBIM Ha CAMOCTOSITEIIbHOE H3YUCHUE,
— yenemHas 3amuTa PI'P (ounas dopma o0ydueHus);
— yCIIenTHas 3aluTa KOHTPOJIbHOU paboThI (3a0uHast popma oOydeHus ).
B mpotuBHOM ciydae OOydYaromIuiicss HE JOIMYCKAeTCs K IPOMEXKYTOYHOW aTTecTaluu, 0

MIOJIHOM JIMKBHUIAIIUU BCEX 33J0JKEHHOCTEM
Kpurepum oueHku:

OtnuyHO — ecnu oOyvarouiicss JeMOHCTPUPYET IMOJHOE MOHMMaHue npoOiembl. Bee
TpeOOBaHMUS, MPEIBIBISIEMbIC K 3a/IaHUIO BBITIOJIHEHBI. B cilydae TeCTUpPOBaHUs MPOIEHT BEPHO
BBIIOJIHEHHBIX 3a1aduil 86-100.

XopoIio - eciii 00yJarluiics JeMOHCTPUPYET 3HAYUTEILHOE MOHUMAHUE MPOOJIEMBIL.
Bce TpeOoBaHusi, mMpeabsBIsieMble K 3a/IaHUIO BBITIONHEHBL. B ciaydae TecTMpOBaHUS MPOICHT
BEPHO BBHITIOJHEHHBIX 3a1aHuit 71 — 85.

Y A0BNETBOPUTENBHO - €CIH OOydJaroluics JEMOHCTPUPYET YacTUYHOE MOHHUMAaHHE
npobnembl. BobIIMHCTBO TpeOOBaHM, MpeAbABIsIEMbIE K 3aJaHUI0 BBHIMOJIHEHBL. B ciydae
TECTUPOBAHUS MPOIEHT BEPHO BBIMOJIHEHHBIX 3a1anuii 50 —70.

HeynoBneTBopuTenbsHO - e€ciau 00yJaroImuiics TEMOHCTPUPYET HEOOJBIIOE MOHUMAaHHE
npobnembl. MHorue TpeOOBaHUS, MPEAbABISEMble K 3aJaHUIO HE BBIIIOJHEHBL. B ciydae
TECTHUPOBAHUS MPOIIEHT BEPHO BBHITIOJHEHHBIX 3a1aHuil MeHee 50.

KoMmuiekT 3aganuii 1Jis1 KOHTPOJIbHOM padoThl



[Ipu BBHINOTHEHUU KOHTPOJIBHOM pabOTHI CIIEAYeT PyKOBOJCTBOBATHCS HIKE CIIEYIOLUTUMH
PEKOMEHALUSAMHU.

KonTtponeHast paboTa J0JDKHA BBIOTHATHCS B OTACIBHON TETPaau B KIETKY, Ha OOIOXKKe
KOTOPOH JOJDKHBI OBITh HAIMCAHbl (aMUIMS W WHHUIHMAJIBI 0OYydJaromerocs, HOMEp TPYIIbl |
HOMEp 3a4eTHOW KHIKKM (y4eOHBIH mmdp). 3agadu JOJDKHBI PacIoyiaraTbCsi B TOPSIKE
BO3pacTaHusi uX HomepoB. llepen pemenuem 3agaum cienyer mnepenucarb ee ycinosue. Ha
KOKJIOW CTpaHUIIE TETPaad HYXKHO OCTaBsATh TOJA IMHUPUHOW 2-4 CcM IS 3aMe4YaHHuil
npenojasatesns. Pemenue 3agau ciaenyer usjiaraTb NoApoOHO, Jesias COOTBETCTBYIOIINE CChUIKU
Ha BONpPOCHI TEOPUH C YKa3aHHEM HEoOXoJuMbIX TeopeM U Qopmyn. K 3amauam
Tr€OMETPUUECKOT0 COJIEpKaHusl cieayeT aenaTh 4depTesku. OObSICHEHHS K peIIeHHIO 3a/aad
JIOJKHBI COOTBETCTBOBATH 0003HAYCHHSM, TIPUBEICHHBIM B UePTEKAX.

KonTtponbsHast pa®oTa IOKHA BBINOJIHITHCS CAMOCTOSITENIBHO, B INPOTUBHOM CIydae
0Oyyarouuiicss JMIIAETC BO3MOXKHOCTH MPOBEPUTH CTENEHb CBOEH MOJArOTOBIEHHOCTH IIO
nzydaeMoi nucruiuiiHe. [loyiyuuB mpopeneH3upoBaHHYIO pacdeTHO-Tpaduyeckyo padoTy,
00yJaromuiics TOJHKeH UCTIPAaBUTh OTMEUYCHHBIE TIPENO IaBaTeNIeM OIINOKH W HETOYETHI.

Ecnu paGota He 3auTeHa, TO B KpaTyaWIIMi CPOK CJENYeT BBIIOJHUTH BCE TPeOOBaHUS
pelieH3€eHTa U MPEeACTaBUTh pPadOTy Ha MOBTOPHOE PELICH3UPOBAHUE.

OOyuaromuiicsi BHITIONHSAET BapUAHT KOHTPOJHHOW pabOTHI, COBMAJAIONINI C MOCICIHEH
nudpoi ero yuebHoro mwudpa (HoMepa 3a4€THON KHIDKKHK). [Ipw 3TOM ecnu mpeamocieaHsis
uugpa yuebHoro mudpa ectb unciao Hedernoe (1, 3, 5, 7, 9), To HOMepa 33124 KOHTPOJIHHOM
paboTel ganbl B Tabmume 1. Ecnu ke mpeanocneassist uudpa ydyeOHOro mmdpa ectb 4HCIO
yeTHoe (2, 4, 6, 8) Uy HOIB, TO HOMEpaA 3a7a4 JaHbl B Tabmuie 2. Homep mocnennei mudps
mudpa ykazaH B IEPBOM CTOJIOIIE TAOJIHII.

Tadmuma 1
Ne Howmepa 3amgadq st KOHTPOILHOM paOOTHI
y4aeOHOTO
mmubpa Nel (mepBeIit cemectp) No2 (BTOpOI¥i cemecTp)
1 1 21 |41 |61 |81|101 | 121 | 141 | 161 | 181 | 201 | 221 241 261
2 2 22 | 42 | 62 | 82 | 102 | 122 | 142 | 162 | 182 | 202 | 222 242 262
3 3 23 |43 | 63 | 83| 103 | 123 | 143 | 163 | 183 | 203 | 223 243 263
4 4 24 | 44 | 64 | 84 | 104 | 124 | 144 | 164 | 184 | 204 | 224 | 244 264
5 5 25 |45 | 65| 85| 105 | 125 | 145 | 165 | 185 | 205 | 225 245 265
6 6 26 | 46 | 66 | 86 | 106 | 126 | 146 | 166 | 186 | 206 | 226 246 266
7 7 27 | 47 | 67 | 87 | 107 | 127 | 147 | 167 | 187 | 207 | 227 247 267
8 8 28 | 48 | 68 | 88 | 108 | 128 | 148 | 168 | 188 | 208 | 228 248 268
9 9 29 |49 | 69 |89 | 109 | 129 | 149 | 169 | 189 | 209 | 229 249 269
10 10 30 |50 | 70 | 90 | 110 | 130 | 150 | 170 | 190 | 210 | 230 250 270
Tabmuma No2
Ne Homepa 3amau 11t KOHTPOIBHOH paboThI
y4e0HOr0 _ _
tmmdpa Nel(mepBsiii cemecTp) Ne2 (BTopoii cemectp)
1 11 (31 |51 |71 |91 111 | 131 1511171191 | 211 | 231 | 251 |271

12 (32 |52 |72 |92 112 | 132 152 | 172 | 192 | 212 | 232 | 252 | 272

13 |33 |53 |73 |93 113 | 133 153 | 173 | 193 | 213 | 233 | 253 | 273

2
3
4 14 |34 |54 |74 |94 114 | 134 154 | 174 | 194 | 214 | 234 | 254 | 274
5 15 |35 |55 |75 |95 115 | 135 155|175 |195| 215 | 235 | 255 | 275




6 16 |36 |56 |76 |96 116 | 136 156 | 176 | 196 | 216 | 236 | 256 | 276
7 17 |37 |57 |77 |97 117 | 137 157 | 177 | 197 | 217 | 237 | 257 | 277
8 18 |38 |58 |78 |98 118 | 138 158 | 178 | 198 | 218 | 238 | 258 | 278
9 19 139 |59 |79 |99 119 139 159 | 179 1199 | 219 | 239 | 259 | 279
10 20 140 |60 [80 | 100 | 120 | 140 160 | 180 | 200 | 220 | 240 | 260 | 280

3aganus 118 KOHTPOJIbHOM padoTsl (1 cemecTp)
B 3anagax 1- 20 nans! BepiuHsl TpeyroibHuka ABC. Haiitu:

1) uny croponsl AB;

2) ypaBHeHUE cTOpOoHbI AB;
3) ypaBHenue Boicotsl CD u ee mnuny;

4) ypaBHEHUE OKPYKHOCTH, JUIsl KOTOpo# BeicoTa CD siBnsieTcst nuaMeTpom.

A(-2;1), B(10;10), C(8;-4).
A(-4;-1), B(8;8), C(6;-6).
A(-1;0), B(11;9), C(9;-5).
A(-3;-3), B(9;6), C(7;-8).

A(-5;-2), B(7;7), C(5;-7).
A(-2;-1), B(10;8), C(8;-6).
A(-5;1), B(7;10), C(5;-4).

. A(-2;-3),B(10;6),C(8;-8).
10. A(-6;1), B(6;10),C(4;-4).
11. A(3:0), B(-9;9), C(-7;-5).

12. A(0;1), B(-12;10), C(-10;-4).
13. A(4;-3), B(-8;6), C(-6;-8).

14. A(1;1), B(-11;10), C(-9;-4).

15. A(8;-2), B(-4;7), C(-2;-7).

16. A(6;2), B(-6;11), C(-4;-3).

17. A(2;-1), B(-10;8), C(-8;-6).

18. A(5;1), B(-7;10), C(-5;-4).

19. A(3;3), B(-9;12), C(-7;-2).

20. A(1;2), B(-11;11), C(-9;-3).

B 3agavax 21-40 naittu npenensl QyHKIINAN.

1
2
3
4.
5. A(-3:0), B(9:9), C(7;-5).
6
7
8
9

2
21.a) Lim X F2X+4.
x>-13X° +X—2
2
6) Lim X *X=3.
x>0 X° —4X+3
2
22.0) Lim % X2
x>-2 X" —2X—8
6) Lim\/;_sx;
x>o 2X+1

23.2) Lim V14X =3,
X—>-2 X —4

x> —3x+1

2’

6) Lim
x>= 4 — X —5X

B) Lim(\/gx2 + 2X —3X)

X—>00

r) Lim SN 8X.
x—0 thX

B) %im(m —/2x);

r) Lim s 5X.
x—0 tg2)(

B) Lim(V4x+x* —X)

. 4xcosbx
r) Lim———.
x=>0  §jn 2X

B) Lim(v/x* —3x —x);




0) le—
x>0 3%+ 4X
26. a) L|mm
x>22x% —x—10"

2 _3x+1

27.0) Lmﬂ
x>7 x2 —3x—28"

6) Lim NG +9x+14

x>o X —3x2 — 28"

28.a) Limw
“12 4x -1

15x* —12x+3

6) Lim

x> —6X+9

. a) Lim
x—3 X—3

6) Lim 3x? -5x+1.
x>» x2 +5x+10"
30. a) Lim VX +13-4,
X—3 X _g
5 6
6) Lim 10x> —11x +3
xon 22X° +5x—4
x> —16

31. a) Lim

6) Lim 3x* —2x+1
o 42 4 X+3
2X* +x-3
+4x -2’
6) Lim 2x° x+1;
x>0 3x% +4X -2
33. )L|mw
x>-24x% +11X + 6
6) Lim 2x* —3x+1

X—>°°5x +4x-3’

34. ) L|mw
>3 X2 4+X—6

32. a) Lim
x—1 3)(

I b
x—>< 13x° +12x —10

x>4 X2 —16x+16

B) Lim—

B) Lim

r) Lim 5_Xt?2X.
x>0 gJn “ 5x

B) Lim(—; 4 !
X—2 X -4

r) Lim sin 2x
x>0 4XCOS3X

B) Lim(x—+ x* +5X);

r) Lim 2xthx
x>0 sin24x

B) Lim(v/9x® +1-3x);

r) Lim 4sin x.
x—0 2tgx

B) I;iT(“/XJrl_&);

2sin ? x
) I;—>0 5)(2 '
4

B) Lim( o

x>=2 X+ 2
r) Lim sin 7X

=0 lex -1
1 6
B) Lim(—— —
) HS(x 3 x*-9
r) Lim1=6082X
x>0 XSIN X

5) Lim sin 3x;
x—0 thX

2-x
r) Lim(?’x + 2)
x>x| 3X -4

B) L|mﬂ
x>0 1 —CcoS4X

+

);

)

2x-3
r) Lim(4x 3) ,
x>0\ 4x -1

tgx
x—0 5X

4x+1
r) Lim X7 :
x> 2X =3

sin? 2x
2 )

x—0 X



2x* +3x -4

0) Lim ;1) Lim5-2x ﬁ
) x> 3X° 4+ X+ 2 ) H2( )
3 —
35.a) Lim 8 . gy Lim 106X,
x>2 X"+ X—2 x>0 3X
4-x
6) Lim(v9x? +4x —3x); 1) Lim();;é] .
X—>00 X—00 +
_ X?—6X+9 . .
36. a) &Lr?w, B) I;Lrgl th4X,
3
6) LIim(2x—v4x*> +3x); 1) Lin;;(2x+5)m.
p— 2 —
37. @) Lim ) B) Lim =~ 08X,
x5 x° —3x—-10 x-0 X Sin 3X
. 3x*-5x+4 ) 1
0) Lim———; r) Lim(2x + 3)x-1.
) X—>00 X8—X+1 ) x»—l( )
2 — p—
38. a) LmZ)z( + X 3; 5) Liml cos6x;
-l X° —2x+1 x>0 1—C0S2X
2 _ 2x-1
6) Lim>X *ox+4. o Lim| 271
x> 2X° — X + 46 x> 5X +4
2 _ -
39. a) Lim % —**10. ) Lim Sn2X.
x5 X —10x + 25 x>0 4X
2x+1
6) Lim(Wx2-1-+x2+1); 1) Lim(2X+2j :
X—>00 x—o\ 2X+1
2 _ _ -
40. a) Lim 2 —2X¥=8.. 5) Lim SN >X.
x>-22X° +5X+2 x=0 SIn 7X
2 2 X
6) Lim 552x 5x+5; r) Lim 2x2 1
x—>o 5x° +10x —-15 xoo| 2X° +1

B 3agagax 41-60 HaiiTH MPOU3BOIHBIE NTaHHBIX (PYHKITUH.

1
41.a) y =5x> + ——tgx;
TR

y = Cosx .
B) 1+ Sinx’

42.2) y=x"+ X—i +arccos X;

B y=—
x+1
43. a) y—2x3—i+ex'
W L
Lnx
B) y:_g’
X
44. a) y = 4x? +3/x — Cosx;
eX
B) y=

X2 —4x+3’

6) y =2"-Cosx;
)y =LnVx® +4.
6) y =(x*-1)-e*;
ny=(>-1.
6) y =(x? +1)- arctgx;

r) y =+/1-Sin5x.
6) y=(1-x?)-arcsin x

r)y= (BS"'X + 4)5.



45. a) y=5x4+):iz—?{/§;

_arctgx
1+x%’

B) Y

46. a) y = 3x? —arcsin x+x—15;

Log,x

B) Y= x22 :
47. a) y—5x2—i—ex'
. 7 ;

B) Y= ;

)y x? -1

48.a) y = 4x° +3/x + 2Sin;

arctgx

B) Yy=—"0;

)y 1+ x?

49.2) y = x3+Xi;—7ex;

B) y = 4e* )
2x% —4x -3’
50. a) y:x—i4+3x/xz;
X
_tgx |
B) y_x—l’

51.a) y =3x? —X—54+ Lnx;

B) y = X-3 .
Log,Xx

52. a) y = 4x° +4/x® - Sinx;
B) y = Cosx |
X2 +4’

53.a) y=x° +X—15+tgx;

B) y = Sinx

X —Cosx’

1
54.2) y =4x° — — —Ctgx;

: W

Lnx
B) Yy=—71;

X

55.a) y=3x" _2, arctgx;
X
X
B) Y =—
e

56.a) Yy =X+ 1 CosX;

Jx

6) y=(x"+4)e;
D y=Lne:,

6) y = (x® +3x)- Lnx;
ry=(3-4f.

6) y = (x° +3)-arctgx;
r) y =3/Sin3x - x°.

6) y=[¢~2) (' -6}
N y=32

6) y=(Lm—x*)-fi-x°)
r y=31-4x2.

6) y = (x* =3x)- Lnx;

2

r) y=_Ln xX+1'
0) y =5" -tgx;

r) y = (Sin3x—x* ',

6) y = (x? +1)- arctgx;
r)y= Ln(x4 —3x2)

6) y = x* -arctgx;
r) Yy :(x2 —ezx)s.

6) y=2%-(3x* —x}
r) y — e4—Sin2x.
0) y=2"-Ctgx;

r) y =3/1- CosbxX.

6) y:(x3 —5)-ex;



B) Y= r) y = Ln(Sin5x — x°)
~X
3 1 . 3 .
57.a) y=2Xx" ———Lnx 0) y:(2—x )-Ctgx,
X
Cosx 4
= ; =(Lncosx+2)".
B Y= e ) y=( )
58. a) y:x4+£3+Ctgx; 6) y =3*-Sinx;
X
1-Cosx 3(y2
= ; =Ln’(x"+4
BY="r )y (x* +4)
59.a) y=2-3x*+4/x; 0) y:(x3+3)-Log5x;
_arctgx |
B) Y= 5 3’ r) y = LnSin5x.
60. a) y:x3—35+4x; 6) y:(l—xz)-Lnx;
X
x*' -1 ax 4\
= ; =¥ —x*).
B)Y Sinx DY ( )

B 3amauax 61-80 wuccrnenoBaTh JaHHbIE (QYHKIUMHM MeToAaMu  Aup@epeHIHanIbHOTO
UCYMCIIEHUS W TOCTpouTh uX rpaduxu. Ilpu uccrnenoBanuu QyHKIUU clenyeT HaillThu ee
MHTEpBAJIbI BO3pacTaHUsl U YyOBbIBAaHUS M TOYKM SKCTPEMyMa, HMHTEPBaibl BBIMYKIOCTH U
BOTHYTOCTH W TOYKH Tieperuda rpaduka GyHKITUH.

61. y =x° —9x° +24x —13.
62. y=x°—6x° +9x+1.

63. y=x>-3x+1.

64. y =x° —3x* +6.

65. y =x° +3x* —1.

66. y =x° +6x° +9x +1.

67. y =x> —12x° + 45x —48.
68. y =x° —9x° +24x -17.
69. y =x> +6x° +9x+2.

70. y = x> —12x° + 45x — 47.
71. y=—x®+3x* -5,

72. y=—x> +9x* —24x +18.
73. y=—x*—6x—9x—3.

74. y =—x°+3x-5.

75. y =—x° +12x* —45x +53.
76. y=—x> —9x* —24x-21.
77. y =—x° +15x* —72x +109.
78. y=—x®-3x*-2.

79. y =—x° +18x* —105x +195.

80. y = —x° +9x* — 24x +14.

B 3anmauax 81-100 BBIYMCIUTH HEOTIPEAEIEHHBIE HHTETPAJIBI U PE3YJIbTAaThl HHTETPUPOBAHUS
POBEPUTH U PEPEHIIPOBAHUEM.



81. a) I(Zx—%+§/;jdx;

x? _ .
0) J.mdx, B) IX'SanXdX.

82. a) I(4x3 +X—34 —\/;jdx;

0) Ixz(ix4; B) jLnxdx

2
83.a) || 5x* ———=+e* [dx;
f[sx -5+
0) J.Sin2x~Cosxdx; B) jx-exdx.
3 S 4 .
84. a) I(x ——6+\/;dx],
X

dx

0) IW; B) jx - Lnxdx.

85 a) I(6x5+x—i—§/;)dx;

5 ISinxdx_

: B) | x-e**dx.
Cos?x ) I

86. a) J(6x2 - % + 4\/Fde;

2
6) IX'eX “dx; B) Ix-Cosxdx

87. a) 1Ox4+i—§/7 dx;
X2

0) jtg3xdx; B) ILnSxdx
S 4 .
88. a) [|4x——;+¥xfdx;
X
0) ICthxdx; B) Ix-Siandx
6« )iy
89. a) I(?xﬁ—v—e jdx,

x%dx
2 I2x3 +1

B) Ix -Cos4xdx.



90. a) I(3x2+£7+ 12 jdx;

X Cos“x

0) jCos3x-Sinxdx; B) jx~e4xdx.

o a) I(Z\/;—%ﬁ{/x_zldX

3x%dx
) J‘5x“ +3

B) I3x - Sin6xdx.

92. a) [ (4%/)7 +3¢° —6—S)dx
X

2x°dx
2 J.6x7 +2

B) I 3Ln8xdx.

93. a) j (6x4 —%+1OeXde;

0) I3Sinx-Coszxdx; B) Isznxdx.
9%.  a) j(gxz—%ﬁ/?jdx
X

2dx ax
6) jm, B) [(x+2)-e*dx.

95. a)I[?x3 +i0—Wjdx;
X

J~Cosxdx_

= 2x? - Cosxdx.
4Sin%x ) j

96.  a) [[70x+-2 33 lx;
x9

6) _[2x-ex2+1 dx. B) [ (3x +1)Lnxdx
s 12 10,
97.  a) J’ (11)( — \/;de,
o) [ Ctg“x dx: B) [(x-2)-2%dx.
%. a)| ( \/_]dx;
6) jx-zx 20X, B) [(x*-1)-Sinxdx

9. a) [ (sz +%+%jdx;



6) [(10x +4) dx; B) [(x~1)-Cos3xdx

100. a)I 1Ox2—3—4+ _3 ax;
x  Sin?x

2dx 24\ px
6) j(5x+1), B) [ (X" —4)-4"dx.

B 3agagax 101-120 Beraucnuth miomaas GUrypsl, OrpaHUUEHHON YKa3aHHBIMH JIMHUSMHU.
Cnenatp 4epTex.

101. y=x"—4x+3, y=x-1
102. y=x2+2x, y=x+2.

103. y=x"+4x+3, y=x+3.
104. y=x2—6x+10, y=X.
105. y:x2—2x—1, y=x-L1
106. y=x>+6x+8, y=x+4.
107. y:x2—6x+13, y=x+3.
108. y=x"+8x+15 y=x+5.
109. y=x% y=x+2.

110. y=x°>-1, y=x+1.

111. y=x>-6x+8, y=x-2.
112. y=x*-3x, y=x-1.

113. y=x2—4x—5, y =0,5x.
114. y=x"+x-2, y=2x.
115. y=x>—4x+8, y=x+2.
116. y=1-x% y=0.

117. y=4-x* y=0.

118. y=2x% y=2x+4.
119. y=6x-x°, y=0.

120. y=3x*-3, y=—x

B 3agauax 121-140 pemnts cucteMy JIMHEMHBIX ypaBHEHHI MeTo1oM Kpamepa u crienath
MIPOBEPKY.

2x—y+1=2, 2X—-y+17=3,
121, {3x+2y+2z=-2, 131. 13x+2y+2z =4,
X-2y+z=1. X—y+4z=2.
2x—-4y+3z =1, 2X—-3y+z2-2=0,
122. {x-2y+4z=3, 132. s x+5y—-4z+5=0,
3X—-y+5z=2. 4x+y—-3z+4=0.



X+2y—-3z=5, 2X -4y +9z =28,
123. <2x-y-z=1, 133. {7x+3y -6z =-1,
X+3y+4z =6. 7X+9y -9z =5.
3x+2y—-2=0, X+2y—z=1,
124, <2x-y+3z =0, 134, <-3x+y+2z2=0,
X+y—-z=0. X+4y+3z=2.
X+2y-3z=1 X+2y—-7=2,
125. <2x+3y+1z =4, 135. <2x-3y+2z =2,
3X+6y—z=3. 3X+y+z=8.
X+y+z=1 X+Yy+Z=a,
126. {2X+y+z=2, 136. 1 Xx—-y+z=s,
3X+2y+2z=3. X+y—-z=c
2X—-y+17=3, X-Y+z=a,
127. <3x+2y+2z=4, 137. <x+y—-z=3,
X—y+4z=2. -X+y+z=c
2x+y+1z2=1, X+2y+z=4,
128. < 3x-2y+2z=-7, 138. 13x -5y +3z =1,
X=3y—z=-2. 2X+7y—17=8.
3X+2y+z =5, x+2y =10,
129. X+y—z=0, 139. {3x+2y+1z=23,
4Xx —y+5z =3. y+2z=13.
3X+2y+12z=5, 3Xx+4y =11,
130. {x+y-z=0, 140. {5y + 6z = 28,
4X—-y+52 =3. X+2z=17.

3ananus JJ151 BHINOJHEHUS] KOHTPOJLHOM padoThl Ne2

KonTponpHasi paboTa COCTOMT W3 TpeX 3ajady, MPU BBINIOJHEHUH KOTOPBIX, OOYYarONIHIACs
BBITIOJIHSAET pPACUETHYI0O U rpadudeckue yacTH. OOydaromuiics BBIMONHIET TOT BapHaHT
KOHTPOJILHOH pabO0ThI, KOTOPBIA COBMAaJaeT ¢ mocieaned nudpoi ero yueoHoro mudpa. [pu
3TOM, €ClM mpeanocieansss udpa ydebHoro mudpa ects yucino neuernoe (1,3,5,7,9), To
HOMEpa 3ajad JuUlsi COOTBETCTBYIOIIEIO BapuaHTa JaHbl B TaOimuie 1. Ecim mpemnocnemusis
uuppa yuebHoro mmdpa ecty uyucio yetHoe (2,4,6,8,0), TO HOMepa 3amau Ans
COOTBETCTBYIOIIIETO BapuaHTa JaHbl B TaOIUIlE 2.



Howmep Tabmuna 1 Howmep Tabnuua 2
BapHaHTa Howmepa 3aau BapHUaHTa Howmepa 3anau
1 1 21 41 1 11 31 51
2 2 22 42 2 12 32 52
3 3 23 43 3 13 33 53
4 4 24 44 4 14 34 54
5 5 25 45 5 15 35 55
6 6 26 46 6 16 36 56
7 7 27 47 7 17 37 57
8 8 28 48 8 18 38 58
9 9 29 49 9 19 39 59
0 10 30 50 0 20 40 60

Pemmts 3amaun 1-10.

B crage N xopoB. Y0l KaJI0M U3 HUX HA NPOTSHKEHUN HEKOTOPOTO BPEMEHU MOXKET
MPEBBILIATh YCTAHOBJIIEHHYI0 HOpPMY C BeposiTHocThio 0,45. HaiiTu BEpoOsITHOCTH TOTO, YTO B
HEKOTOPBIIi MOMEHT BPEMEHH yA0H OyIeT MpeBhIaTh HOPMY y: @) M KOpoB; 0) HE MEHee M, U
He 6ojiee M, KOPOB; B) XOTs ObI y OTHOM KOPOBBI.
n=100; m=50; m =20; m, =60.
n=220; m=70; m =110; m, =150.
nN=65 m=22, m=15 m,=35.
nN=9 m=5 m=3 m,=5.
n=150; m=85 m =100; m,=150.
nN=25 m=9 m=7, m,=15.
n=155 m=50; m =50, m, =100.
n=30; m=10; m =5 m,=20.

.N=75 m=23 m =50, m,=75.
10. n=15; m=5 m =6; m,=12.

© o NGO RE

B 3amavax 11-16 mnpenmomnaraercs, 4YTO TPOMEPHI TEJIOK SIBJISIOTCS HOPMAJIBHO
pacrpeieieHHbIMU CIIyJaifHBIMU BEJIMYMHAMH C 33JJaHHBIMH MapaMeTpaMu a u o . TpeOyercs
OINpENeNUTh: 1) MPOLEHT XUBOTHBIX, JJIi KOTOPHIX BEJIMYMHA MpoMepa OyaeT MpHHAIEKATh
3aJJaAHHOMY MHTEpBally; 2) AMana3oH U3MEHEHHS IpoMepa.

Homep [Tpomep X (cm) a o WNurtepBan

3a1a4u
11 BricoTa B x0nKe 117 54 (110;120)
12 Kocast mymmHa Tynosuia 131 10,8 (125;135)
13 I'nmybuna rpyam 58,8 3,6 (55;62)
14 [Iupuna rpyau 48,7 4.8 (45;52)
15 OOxBar rpymu 172 8,4 (170;180)
16 OO0XxBar IACTH 16,4 4,8 (15,22)

B 3agauax 17-20 mpeamosnaraercsi, 4yTo xuBasi Macca Tesiok X (Kr) pacmpezeiieHa 1o
HOPMaJbHOMY 3aKOHY C 33JJaHHBIMH TIapaMeTpaMu & U O .. TpedyeTcs OnpeaeianTh: 1) mporeHt
KUBOTHBIX, JJIS KOTOPBIX KUBasi Macca OyAeT 3aK/IIoueHa B YKa3aHHBIX Mpejenax; 2) Auana3oH
W3MEHEHUS KUBOW MACCHI.




Howmep Bospacr (mec.) a o} WuTepBan
3a7a4n
17 3 101 17,4 95-110
18 6 176 15,6 175-180
19 12 323 31,8 300-325
20 18 423 61,2 400-450
B 3amagax 21-40 3agansl pe3ynbTaThl o0cienoBanus. Tpedyercs:
1) crpynnupoBaTh JaHHbIE B BapHAlOHHBIM psSJ ¥ HOCTPOUTH TUCTOTPAMMY

OTHOCHUTEIIbHBIX 9acTOT;
2) HaWTH BBIOOPOYHYIO CPEIHIOI, BBHIOOPOUHYIO AHMCIIEPCHIO, CPEIHEEe KBaIPAaTHUECKOE
OTKJIOHEHHUE;
3) ¢ HagexHOCThIO 95% yKa3aTh JOBEPHUTEIbHBI HHTEPBAI JUIS OICHKH TeHEpaIbHOM

cpenHen X .
O6cnenoBano o Becy (kr) 20 kponukoB. Pesynbrarsl o0ciaenoBanus npeacTaBieHsl B Tabmuie
1.
Tabmmma 1

Ne Ne 3agaun

21 22 23 24 25 26 27 28 29 30
1 3,1 5,5 3,2 6 4,8 55 6,2 4,6 4,7 3,7
2 4,2 5,9 3,8 4,5 5,4 4,7 5 3,4 55 4,2
3 5 7,5 4,1 4,7 4,9 5,8 5,1 7,1 5,2 5,1
4 4,6 5,4 4,3 5,7 3,8 5,6 4,1 6,5 7,1 5,3
5 6,4 3,4 4,3 5,2 5,5 4,7 5,2 5,9 6 5
6 5,3 5,2 5,6 3,8 5,2 5,7 6,3 4,3 5,8 7,2
7 3,8 4,3 6 4,3 6,4 5,5 5,3 4,7 4,6 6,4
8 5,1 4,7 5,7 4,3 6,7 6,5 4,5 5,4 5,1 5,6
9 4,9 5,8 4,5 5,1 5,8 5,9 5,7 5,3 3,3 4,8
10 5,4 6,8 5 5,7 5,4 5,4 4 6,7 4,7 6,3
11 5,9 4 6,7 6,3 4,7 4,8 6 53,1 5,4 5,7
12 6,5 5,7 5,3 4,8 3,3 5,4 4,5 4,2 6,5 3,2
13 5,5 4,5 5,4 5,6 5,1 4,9 4,7 5 5,5 3,8
14 5,7 5,3 4,7 6,4 4,6 3,8 5,7 4,6 5,7 4,1
15 4,7 6,3 4,3 7,2 5,8 5,5 5,2 6,4 4,7 4,3
16 5,6 5,2 5,9 5 6 5,2 3,8 5,3 5,6 4,3
17 5,8 4,1 6,5 5,3 7,1 6,4 4,3 3,8 5,8 5,6
18 7,3 5,1 7,1 5,1 5,2 6,7 4,3 4,9 7,3 6
19 4,7 5 3,4 4,2 5,5 5,8 51 5,1 4,7 5,7
20 5,5 6,2 4,6 3,7 4,7 5,4 5,7 5,4 5,5 4,5

O6cnenoBano 1o Becy 20 TEIAT XOJIMOTOpckux nmomeceil. Mx sxuBas Macca npu poXKAEHUH (KT)
npencrasieHa B Tabnuue 2.

Tabmumna 2

Ne Ne 3amaun
31 32 33 34 35 36 37 38 39 40
1 27 43 39 36 26 28 32 37 28 33
2 32 26 30 36 35 37 31 27 23 36
3 31 35 30 28 45 35 28 31 26 31
4 32 45 36 31 26 40 33 28 34 28
5 28 26 38 30 35 27 37 37 32 33




37 35 24 32 32 26 36 35 36 37

35 32 32 24 32 37 32 27 27 36

6
7
8 26 32 30 38 35 30 36 26 32 32
9 28 35 31 36 35 34 32 36 39 36

10 32 35 28 30 28 39 28 36 30 32

11 39 28 36 30 32 26 36 27 43 39

12 34 32 36 39 36 35 36 32 26 30

13 30 36 26 32 32 45 28 31 35 30

14 37 32 27 27 36 26 31 32 45 36

15 26 36 35 36 37 35 30 28 26 38

16 27 37 37 32 33 32 32 37 35 24

17 40 33 28 34 28 32 24 35 32 32

18 35 28 31 26 31 35 38 26 32 30

19 37 31 27 23 36 35 36 28 35 31

20 28 32 37 28 33 28 30 32 35 28

B 3amagax 41-60 tpeOyercs:
1) Haiit koapduueHT KOppeasiuu U clienaTh BbIBOJ O TECHOTE W HANpaBICHUM JUHEWHOUN
KOPPETSAIMOHHOM CBSI3U MEX]ly TPU3HAKAMU;
2) cOCTaBUTh YpaBHEHHUE IPSIMON perpeccuu;
3) HaHECTH Ha YepTeX UCXOTHbIE JAaHHbBIE U MMOCTPOUTH MOTYUYEHHYIO MPSIMYIO PETPECCHH.
B Tabnune 3 npencraBneHsl qaHHble 0 JuiMHE Tymd X (M) M ToJmuHe mmuka Y (MM) Ui
CBUHEHN Pa3JIMYHBIX TOPO/I.
B tabnuie 4 npencrasnensl m3mepeHus y 10 tensar nmo rryouHe rpyau X (CM) U KMBOM Macce
Y (kr).

Tabmumua 3

Ne Ne 3amaun

41 42 43 44 45 46 47 48 49 50

97 93 104 95 102 98 92 98 102 96
35 36 31 36 32 32 37 35 32 35

104 101 98 90 95 96 95 103 99 93
31 31 35 37 37 35 36 30 33 36

103 95 100 103 97 99 100 101 96 101
32 34 32 32 35 34 31 32 34 31

98 97 102 104 98 100 96 95 101 100
34 35 31 31 34 31 36 36 34 30

101 102 99 89 94 102 94 97 97 90
30 30 32 37 37 33 35 33 35 38

102 94 97 97 90 102 102 93 97 104
33 35 33 35 38 32 30 36 35 31

100 96 95 101 100 95 95 101 104 98
31 36 36 34 30 37 36 31 31 35

99 100 101 96 101 97 90 95 103 100
34 31 32 34 31 35 37 34 32 32

96 95 103 99 93 98 103 97 98 102
35 36 30 33 36 34 32 35 34 31

98 92 98 102 96 94 104 102 101 99
32 37 35 32 35 37 31 30 30 32

< XX XX XX X|<X X< XX X< X|< X|< X

Tabmumna 4

Ne ‘ Ne 3agaun




51 52 53 54 55 56 57 58 59 60

91 82 103 85 97 99 91 97 95 97
62 51 79 56 61 68 62 61 65 58

86 101 96 94 89 96 110 106 99 103
43 59 61 63 48 65 70 75 58 78

94 105 93 92 95 84 93 87 87 94
60 78 59 60 59 52 62 54 49 72

95 96 100 104 106 98 106 98 93 85
73 63 68 70 75 79 65 66 61 60

104 98 89 101 98 92 112 97 98 92
87 73 55 64 62 65 68 70 59 67

92 112 97 98 92 97 85 91 82 103
65 68 70 59 67 61 56 62 51 79

98 106 98 93 85 89 94 86 101 96
79 65 66 61 60 48 63 43 59 61

84 93 87 87 94 95 92 94 105 93
52 62 54 49 72 59 60 60 78 59

96 110 106 99 103 106 104 95 96 100
65 70 75 58 78 75 70 73 63 68

99 91 97 95 97 98 101 104 98 89
68 62 61 65 58 62 64 87 73 55

< XX XX XX X< X< XX X|<X X|< X< X

JInst  3amMTBl  KOHTPOJIBHOM pPabOThI OOydYaromuMcs HEOOXOIMMO TOJATOTOBUTCS TIO
BOIIPOCAM:

1. DnemeHTh KOMOMHATOPHUKHU. Pa3menienns, mepecTaHOBKH, COUETAHUS.

2. OcHoOBHBICE TOHATHS Teopuu BeposTHOcTel. CoObITHS M MX KIacCHUUKAITHS.
OTtHocuTeNbHAs YaCTOTa COOBITHS U €€ CBOMCTBA.

3.BeposiTHOCTb COOBITHS U €€ CBOMCTBA.

4. Teopema CIIO)KE€HHSI BEPOSTHOCTEU. Y CIOBHASI BEPOSITHOCTh. 3aBUCUMbBIE U HE3aBUCUMbIE
COOBITHSL.

5. IloBropueie He3aBucumble wucnbiTanus. Dopmyna bepuymu. I[lpumepsr  u3
CEJIbCKOXO3SIMCTBEHHOM TMpakTukH. JlokanbHas Teopema MyaBpa — Jlamnaca, uMHTerpagbHas
teopema Jlamnaca. ®opmyna Ilyaccona.

6. Ilonstue  ciywyailHoW  BenuuuHbl.  [lpuMepbl  ciydailHBIX ~ BEJIMYMH B
CEIbCKOXO35MCTBEHHOM  IpOM3BOACTBE.  JluckpeTHas  ciaywailHas  BEIWYMHA.  3aKOH
pacnpeneneHus, YUCIOBbIE XapaKTEPUCTUKN AUCKPETHOM CIydailHOM BEJMYMHBI U UX CBOMCTBA.
BeposATHOCTHBINM CMBICT MATEMATUYECKOTO OKHIaHHUS.

7. HemnpepbiBHass ciydaiiHas BenuuuHa. OyHKIMS pacnpenesneHus M €€ CBOWCTBA.
[110THOCTD BEPOATHOCTEN U €€ CBOICTBA.

8. UwucioBble XapaKTEPUCTUKH CIIYYalHBIX BEJIWYMH: MAaTEMAaTUYECKOE OXHUAAHHE U
JUCTIEPCHSL.

9. HopManbHbIil 3aKOH paclpefeNieHuss U €ro mnapamerpsl. BeposTHOCTh mnomnagaHus
HOPMAaJIBHO pacIpeneléHHON CIIy4aliHOW BEJIMYMHBI B 3aJaHHbIA MHTEpBail. [IpaBuiio TpEéx curm.

10. 3amaun MaTeMaTHUeCKOW CTAaTUCTHKHU. [eHepalbHas COBOKYITHOCTh M BBIOOpKA.
CrocoObl  OoTOOpa CTaTHCTHYECKOTO MaTepuaia U ero rpynnupoBku. CTaTHCTHYECKOE
pacripesielieHe, €ro TeoMeTpHuYeckoe H300pakeHue. BpIOOpouHBIE — XapaKTepPHCTUKU:
BBIOOpOYHAs CpemHsisi, BHIOOpPOYHAS MUCHEPCHs, BBHIOOPOYHOE CpelHee KBaJApaTHUeCcKOe
OTKJIOHEHHE, MOJIa, MeinaHa, Kod(pPUIIMEHT BapUaIiH.

11. KoppensuMoHHbIN aHaau3: BBIOOPOYHBIM KOI(DGHUIMEHT KOpPpensiuH, BbIOOPOYHBIE
ypaBHEHUsl JIMHEWHOW perpeccuu. KoppersiMoHHOE mojie, SMIHUPUYECKass M TEOpPEeTUYEeCcKas
JIMHUU PETPECCUU.




IIpouenypa oueHuBaHust

KontponeHast paboTa BBINOJHSAETCS CTYACHTAMH 3a04YHON (OpMBbI OOydeHHS B JOMAITHUX
ycinoBusix. l'oroBas pabora mnpenocraBisieTcss Ha IPOBEpPKY Ipenojasarento. Eciau oHa
BBIMIOJIHEHA BEpHO, TO TIpenojaBaTelb Ha3HA4aeT BpeMs Ui ee 3amuTel B (opme
cobecenoBanus. Ecnmu B paboTe MMEIOTCS 3aME4aHHWs, TO OHA BO3BpAllacTCs CTYACHTY Ha
I0paboTKy, B MOCIEACTBUHU paboTa 3alIuIiaeTcs.

OOyuarommMcest 3a09HOM (popMbI 00yUEHHSI 32 KOHTPOJBHYIO paObOTy BBICTABIISIETCS] OIIEHKA
«3aYTEHO/HE 3aUTCHO.

Kputepnu onenku

OneHka «3a4TeHO» BBICTABIISIETCA B ClIy4ae, €CJIU KOHTPOJIbHAs paboTa BBINOJHEHA IO
CBOEMY BAapHUAHTYy, JOMYyHIEHO MO KaKJOW 3aJadye 1O OJHOM  HECYHNIECTBEHHOMU
(apudmernyeckoit) ommbOke W B OJHOM 3a7ade JOMyIIEHA OJHA CYIIECTBEHHAs OIIMOKa
(HampuMep, HENPaBUJIBHO BBHIOpAH METOJ pEelIeHMs 3a7auu); NIpHUBEAEHbI TaOIUIbl U TpaduKy,
TpeOyromuecs JUisl MOSCHEHUH 3a1a4.

Onenka «He3auer» BbICTaBIsETCS B clyyae, €CJIM KOHTPOJIbHAsE paboTa BBIIIOJIHEHA HE
M0 CBOEMY BapHaHTy WJIH JOMyIIeHO 0oJiee 4eM B OJHOM 3ajaue MO OJHOW CYIIECTBEHHOMU
olIMOKe WK He TPUBEEHBI TaOIUIbl U Tpaduky, Tpedyroluecs A NOsICHEHUH 3a1ay.

KoMmmuiekT 3agannii i pacueTHO-rpadguveckoii padoTnl
Tema «Ilpumenenue npou3e00HOI K UCCIE006AHUIO CBOUCME YYHKUUU OOHOU NEPEMEHHOU U
nocmpoenuto zpaguxa» (1 cemecmp)

OcHoBHOUl nenpro PI'P sBiasercs OBJIJICHHE METOJAaMM MaTeMaTHYECKOIO0 aHaIu3a,
HaBBIKAMHU CaMOCTOSITEIIbHON PabOTHI.
Conep:xanue padoThbl
1. 3y4uTh TE€OpUIO JAHHON TEMBI.
2. CaMOCTOSATEeTLHO TIPOBEPUTH CTETNEHb YCBOCHHUS TEOPHUH C TOMOIIBI0 TPEII0KEHHBIX
BOIIPOCOB.
3. Pa3zo0Oparbcst B pa300paHHOM pelIeHUH TTPEII0KEHHBIX 3a/1a4.

4. VccnenoBath CBOMCTBA (DYHKIIMH OJTHOM IEPEMEHHOM M IMMOCTPOUTH €€ TpaduK 10 TUIaHY:

1) HaiiTi 061aCTh OnpeacIeHuUs ()YHKIIHH.

2) uccaenoBarh QyHKIHIO HA YETHOCTH (HEUETHOCTD).

3) uccnenoBarh GYHKIMIO HAa IEPUOJUIHOCTb.

4) yka3aTh MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH U HAWTH €€ TOUKU IKCTPEMYMOB.

5) HaiitTu ToukM mepernba rpaduka (GYHKIHH. YKa3zaTh NPOMEKYTKH BBIMTYKIOCTH,
BOTHYTOCTH.

6) HaliTH ypaBHEHHUS BEPTHKAJIbHBIX W HAKJIOHHBIX ACHMIITOT, HCIIOJIB3Ys YCIOBHS IS
CYIIECTBOBAHHS ITUX aCUMIITOT.

7) MOTIOJHHUTENIbHBIC TOUKH [T 00JIee TOYHOTO MOCTPOCHUS rpaduKa.

8) moctpouts rpaduk GyHKIHH.
dopma oryera:
1.TIpencraBienue paboThI MO YKa3aHHOMY B METOJIMKE 00pasIly.
2. CaMocTosATeNbHOE H3yYEHHE TEOPETUYECKOro MaTepuajga C TMOMOIIBI0 MperIaraeMbixX
KOHTPOJILHBIX BOIIPOCOB.
3. YcTHOe cobecenoBanue no padore.

BapuanTsl 3a1aHui
[IpoBectu nosiHOE HccIeI0OBaHNE (PYHKIIUU U TIOCTPOUTH TpaduK.
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Bonpoce! nuas 3amursl PI'P (1 cemectp)
HazoBure npusHaku NocTosIHCTBA PYHKIUU.
Kaxkast pyHkims Ha3pIBaeTCs BO3pacTaronieii?
Kaxkast pynkius HazpiBaeTcsi yobiBaromiei ?
Cdhopmynupyiite ocTaTouHble MPU3HAKUM BO3pAcTaHUs U yObIBaHUS (DYHKIUH.
Kakue Touku Ha3pIBalOT KPUTUYECKUMU TOYKAMU QYHKIIMH?
HazoBure gocratounble mpu3Haku SKCTpeMyMa (QYHKIUU.
Kakue Touku Ha3pIBalOTCS TOYKAMU dKCTpeMyma?
Kaxkas kpuBasi Ha3bIBa€TCs BBITYKIOW?
Kaxkas xpuBasi Ha3pIBa€TCsl BOTHYTOU?
10. Kak HaliTH MHTEPBAJIBI BHITYKIOCTH U BOTHYTOCTH KPUBOM?
11. Yro Ha3pIBaeTCS TOYKOU nepernda KpuBou?
12. ChopmynupyiTe HOCTaTOYHBI NpPHU3HAK CYHIECTBOBAHHS TOYKH Meperuda KpUBOM.
13. Yro Takoe acummnroTa QPyHKIUU? Buabl acCHMOTOT.
14. Kaxk HaliTH BEpTUKAJIbHYIO, HAKIIOHHYIO, TOPU30HTAIBHYIO aCUMITOTY?
15. Kaxk HaiiTH TO4YKH nepecedeHus rpaduka QyHKIHUN ¢ OCSIMU KOOPAUHAT?
16. Kaxkas ¢yHKIUS Ha3bIBaeTCs YETHOM, HEUETHOM, pyHKIMEH obiero Buga?
17. Yro takoe obaacth onpeneneHus GyHkuu?
18. Kak HaiiTu HauboJsiblIee U HAaUMEHbIIee 3HAUCHUE PYHKITUH ?
19. Kakue ¢hyHKIIUN HA3bIBAIOTCSI MOHOTOHHBIMU, TIEPUOUYECKUMU?
20. HazoBute cxemy ucciefoBanusi (GyHKIUHU U IOCTPOEHUS ee Tpaduka.

CoNoR~LWNE

PI'P «llepsuunan oopadomka pe3yiomamoe Had1100CHUA MENO0OOM
mMamemamuyeckou cmamucmurku. Ouenka napamempoe «HOPMAaIbHO20» PACHPEOeeHUA»
Conepxanne paboThbI:
1. I'pynnupoBKa AaHHBIX B BapHAIMOHHBIA PSJI M MPEACTABICHUE B BHJE dMIHPUIECKOM
(GYHKIMH pacipeesieHusl.




Jlan pa3mep pacxoJ10B 00y4aroIuXcs 3a ICHb B pyoO.

2. TI'paduyeckoe wu300pakeHWE BapPHANMOHHOTO psiia W OMIUPHUECKON
pacrpeneneHusl.
3. BbluncieHre OCHOBHBIX YHCIOBBIX XapaKTEPUCTUK BEIOOPOYHON COBOKYITHOCTH.
4. OmpeneneHue TpaHUI WUCTUHHBIX 3HAYEHUH YHCIOBBIX XapaKTEPHCTUK, H3y4aeMOil
CIIy4aiiHOM BEJIUYMHBI C 33JaHHON HaJEKHOCTBIO.
5. CopepkarenpHasi WHTEpPIpPETAllds PE3yIbTaTOB IMEPBUYHON 0OOpaOOTKH IO YCIOBHIO
3a1a4u.

Bapuant Ne 1

byHKIUN

10 15 13 S) 13 B 11 7 13 7 7 9 11
S) 7 S) 7 9 11 17 5) 3) 9 11 9 11
5 13 11 S 9 13 9 B 13 9 9 15 7

7 3 11 3 9 15 11 3 9 17 3 13 5

S) 3 9 17 15 9 5) 11 9 13 11 15 3

9 7 15 9 9 7 B 7 5 7 11 9 7

7 11 10 7 15 11 9 13 9 11 9 1 13
17 3 7 9 15

Bapuanrt Ne 2

JlaHo exxeHeneNbHOE BpeMsl, 3aTpaurBaeMoe 00y4JarouMMcsl Ha MOATOTOBKY K 3aHATHSIM B yacax.
24 26 28 34 28 32 32 28 32 26 22 32 32
30 28 30 32 30 34 36 30 26 30 34 32 30
30 32 30 28 32 26 30 30 28 30 32 28 28
32 30 26 30 32 28 30 34 36 30 32 30 34
30 32 30 28 28 30 28 32 30 30 26 30 28
34 30 32 30 32 34 30 26 30 32 34 28 30
30 30 28 30 26 28 24 30 26 30 28 34 32
32 34 30 28 30 26 34 28/ | 34

Bapuant Ne 3

JlaHo yKcIo nocemeHuii AMCKOTEeK 00YJaloIMMUCS B TEUEHHUE MeCsIa.

0 8 10 |8 4 6 2 8 4 4 8 6 16 |10 |6 4
6 4 6 8 2 6 8 6 4 4 6 8 2 4 6 4
6 4 10 |6 6 6 6 2 4 2 8 6 6 4 6 4
6 2 6 8 6 8 8 10 |6 8 4 8 4 4 4 2
4 8 10 |6 6 4 8 8 6 8 2 2 8 10 |8 12
4 4 0 4 6 4 8 6 6 10 |4 0 8 10 |8 12
6 10 |8 6 12

Bapuant Ne 4

JlaHO 4Kco MPOMmycKOB 3aHATUI 00yYalONINXCS BTOPBIX KYPCOB.

5 7 13 |9 13 |9 13 |7 13 |7 17 |11 |15 |11 |9 11 |9
11 (11 |9 9 13 |11 |9 11 |9 11 |7 9 13 |7 11 |9 15
13 |11 |13 |11 |13 |9 13 |13 |13 |11 |15 |11 |9 7 11 (13 |17
9 13 |9 11 |15 |11 |11 (11 |9 13 |11 |9 11 |13 |11 |15 |11
7 11 |7 9 11 |13 |9 9 11 |15 |11 |9 17 |13 |9 11 |11
11 |11 |13 |11 |17 |5 13 (13 |9 9 13 |9 15 |13 |5

Bapuant NeS

JlaHo umcio 3a0oeBaHMi CKoTa Ha pepMax.

4 6 12 |8 14 |8 14 12 14 16 12 |8 6 10 12
10 |12 |8 8 14 |4 10 |8 6 8 8 14 |10 |8 6
16 14 |8 10 |12 10 10 10 10 14 |4 14 |8 12 |8
10 |12 10 |8 12 12 |8 10 10 12 10 |8 10 10 10
6 14 |10 |6 10 |8 12 |8 12 12 12 |8 10 |8 12




10 |8 12 |10 |8 8 10 |12 10 |8 12 |10 |8 10 |12
6 12 |10 |10 |12 10 |10 |12 10 |6
Bapuanr Ne 6
Jlana BeJIMYMHA TOI0BOTO Y05 OT ()ypaskHOM KOPOBHI B KT.
450 615 870 1250 860 1361 1260 1335 1250 1650
1050 1011 870 1350 1050 1315 915 1150 950 1750
455 620 877 1355 1651 1316 920 1200 875 1800
1155 740 800 1357 1053 1317 1112 1115 975 1755
555 750 900 1247 1061 1300 1115 1100 915 1450
1105 770 911 1250 1071 1390 1151 1111 955 1550
1050 730 911 1300 1055 1327 1139 1115 967 1555
1151 650 901 1311 1056 1333 1140 1016 977 1455
1200 910 810 1351 1051 1057 1343 1150 1120 1500
1555 915 920 1261 850 1353 1160 1119 855 1450
BapuantNe 7
JlaHa >KUPHOCTH MOJIOKA KOPOB B UEPHO - IECTPOM MOpoabl B Yo.
3,15 385 (3,65 325 |335 |345 |[355 |35 |3,65 385 |397 |3,67 |3,27
358 361 (3,75 |3,17 |385 |363 |328 |341 |342 |351 |351 |3,62 |3,76
3,21 345 (343 |351 |359 [363 |3,77 [3,19 |336 |365 |3,23 |347 |3,46
3,77 13,15 337 |363 |335 [345 |3,67 |[352 |351 |365 |3,75 |3,98 |3,75
345 345 (35 |365 |376 [3,16 |[3,35 |3,68 |3,35 |3,44 |3,46 |357 |3,67
3,36 | 3,69 (335 |345 |347 |35 |368 |3,73 |355 |358 |397 |3,75 |3,67
3,57 358 [355 |342 |341 [357 [395 [385 365 395 |385 |3,65 |3,65
3,65 [ 3,656 (3,65 |3,36 |3,45 |3,55 |3,67 |3,35
Bapuanrt Ne 8
JIaHO YMCII0 JOWJIBHBIX aNlapaToB Ha (epMax XO34HUCTB B LIT.
14 |7 15 |16 |13 |14 |16 |9 15 |6 5 14 |8 9 11
9 13 |14 |13 |17 |17 |9 11 |7 13 |14 |9 11 |13 |14
14 |11 |14 |9 8 9 11 |9 9 9 13 |14 |11 |14 |9
11 (13 |11 |13 |14 |18 |9 11 |11 |13 |14 |11 |9 11 |9
13 |14 |9 11 |9 11 |13 |9 11 |11 |11 |9 11 |9 11
11 |11 |9 18 |8 11 |11 |8 11 |8 11 |9 11 |8 4
15 (11 |11 |11 |9 11 |16 |7
Bapuanrt Ne 9
JlaHna nimHa TynoBuUIlna KpoJukoB nopoabl [un - [Humnna
10,5 12,3 18,3 14,1 12,4 16,7 12,1 17,0
14,7 11,3 17,9 14,3 16,0 14,7 16,0 16,3
13,3 15,3 16,7 14,5 19,9 16,1 13,1 16,5
14,8 17,3 15,3 17,4 15,4 18,7 13,5 16,3
16,0 15,7 15,3 13,4 16,0 14,9 16,5 11,5
16,0 15,5 14,3 16,4 14,7 15,1 141 15,5
14,3 14,7 17,3 16,4 14,1 15,4 15,7 17,2
151 17,3 15,3 13,9 11,2 15,2 13,4 15,7
16,7 16,4 15,1 15,2 13,3 17,5 16,7 14,9
14,8 15,1 14,4 15,3 13,7 16,1 14,4 18,7
17,6 13,7 14,7 16,1 15,7 15,3 14,5 16,3
13,7 11,4 19,7 12,7 13,8 15,5 17,9 14,6
10,5
Bapuant Ne 10
JlaHO 4MCII0 ML HA OJIHY KYpULlY-HECYIIKY B F'OJ1 B IIT.

1218|292 |270 278  |230 [235 [266 |265 [242 [ 225




290 240 269 235 250 278 268 254 255 270
242 260 270 230 254 275 260 255 240 266
290 254 265 255 264 285 265 254 255 230
297 255 260 235 250 254 270 254 255 235
215 253 265 235 255 270 265 254 242 242
242 254 275 267 250 253 267 254 245 240
254 242 269 253 252 285 266 254 245 250
295 254 270 230 257 254 260 250 240 250
220 225 272 270 242 280 266 250 240 215
Bapuant Ne 11

Jlan Hazoi Ha o1HY ypakHyI0 KOpoBY 10 TroMeHCKOMY paliOHY B KT.

3150 | 3650 | 3750 | 3450 | 3950 | 3650 | 3250 | 3450 | 3750 | 3950 | 3450 | 3450 | 3350
3450 | 3650 | 3450 | 3450 | 3450 | 3350 | 3350 | 3350 | 3650 | 3750 | 3450 | 3350 | 3650
3450 | 3450 | 3750 | 3650 | 3850 | 3450 | 3350 | 3450 | 3650 | 3450 | 3250 | 3450 | 3450
3850 | 3350 | 3650 | 3750 | 3450 | 3650 | 3650 | 3450 | 3450 | 3760 | 3650 | 3450 | 3450
3450 | 3450 | 3850 | 3450 | 3250 | 3450 | 3450 | 3350 | 3850 | 3650 | 3750 | 3450 | 3650
3350 | 3450 | 3450 | 3750 | 3650 | 3350 | 3150 | 3450 | 3150 | 3450 | 3650 | 3250 | 3450
3450 | 3350 | 3950 | 3650 | 3750 | 3450 | 3450 | 3350 | 3450 | 3350 | 3750 | 3860 | 3150
3450 | 3350 | 3950 | 3450 | 3650 | 3250 | 3450 | 3650 | 3150

BapuantNe 12

JlaHa BeIMYMHA CYTOYHOTO IPUBECA KPYITHOTO POraToro CKOTa B XO35HCTBax B T.

720 960 800 760 800 880 760 880 920 720
800 880 840 780 800 880 760 920 880 920
920 860 920 840 920 920 760 880 840 720
880 840 840 760 800 800 760 800 840 880
960 800 880 920 800 840 760 920 840 880
800 880 840 760 800 880 760 840 840 880
720 920 840 880 800 800 700 920 940 880
960 800 880 840 800 840 760 800 840 960
760 800 880 840 800 840 760 800 840 960
720 920 840 760 800 840 760 840 840 720
Bapuant Ne 13

JlaHa »xuBas Macca TeJsT B KI.

18,5 26,7 31,1 26,5 36,5 37,4 37,1 28,5 21,5 27,1
20,7 39,7 27,5 31,2 30,0 26,5 36,1 28,5 28,1 28,7
24,5 38,1 35,2 30,1 27,1 28,1 28,3 26,3 29,3 25,1
39,1 29,1 30,2 28,1 28,5 29,1 28,5 29,4 27,1 25,5
20,5 28,5 30,4 26,7 28,1 29,5 28,5 30,5 24,1 29,4
22,4 28,3 30,5 29,5 28,3 29,4 29,4 29,1 28,1 31,1
25,6 26,4 28,8 26,5 29,7 28,4 28,1 29,3 28,3 31,5
25,3 26,1 29,1 30,6 29,3 26,3 28,5 29,7 28,8 30,3
30,1 22,5 29,4 30,7 26,5 28,7 29,5 28,5 28,9 30,1
31,2 23,5 35,3 30,8 26,9 36,1 26,7 29,4 29,5 31,5
35,5

Bapuant Ne 14

JlaHO 4yKCII0 NIl HA OJTHY KYpULly-HECYIIKY B T'OJI IIT.

185 235 275 314 285 281 281 284 271 340
360 245 306 277 289 291 285 305 275 350
223 245 305 288 279 281 291 311 277 360
365 255 301 283 284 265 285 306 278 335




210 244 317 291 293 294 266 307 285 325
370 256 315 285 294 295 296 308 266 331
215 257 310 281 281 325 291 311 267 321
380 241 301 291 291 287 231 310 278 335
400 265 305 293 292 285 295 284 278 267
390 261 300 295 293 281 295 235 270 295
Bapuant Ne 15

JlaHO KOJMYEeCTBO reMorio01Ha B KPOBU KUBOTHBIX.

4 16 14 6 8 10 8 12 13 8 3) 17 15
7 9 11 9 13 12 9 10 17 14 6 8 13
8 11 13 8 11 10 15 7 9 12 9 11 9
12 6 11 14 6 8 12 8 11 13 8 10 11
15 7 9 13 9 10 12 12 11 10 14 7 8
12 8 11 13 13 10 11 15 10 9 13 9 10
12 12 11 10 11 11 8 12 8 11 13 13 10
11 10 11 9 11 9 11 12 12

Bapuanr Ne 16

JlaH cyTOYHBIN IpUBEC JJOMIAAEH B T.

1658 450 1750 1655 1250 560 1412 453 1150
1550 110 550 1755 660 1255 650 1515 451
1020 1250 100 810 1800 803 1351 755 809
552 1025 1350 250 814 1435 670 1361 733
815 571 1011 1050 350 915 1515 845 1371
744 830 562 1023 1150 251 900 1500 839
1271 729 905 463 1150 115 367 950 1401
620 1281 679 915 751 1115 1103 371 815
650 835 1350 717 995 549 1111 1025 390
845 670 906 1270 615 963 472 1033 925
1455 1550 750 650 1370 750 971 438 1005
Bapuant Nel7

JlaHo uucio 3a00eBaHMi CKOTa Ha pepmax.

4 6 12 8 14 12 14 16 12

8 6 10 12 8 8 14 4 10

8 6 8 8 14 10 8 6 16
14 8 10 10 10 10 14 4 14

8 12 8 10 12 10 8 12 12

8 10 10 12 10 8 10 10 10

6 14 10 6 10 8 12 8 12
12 12 8 10 8 12 10 8 12
10 8 8 10 12 10 8 12 10

8 10 12 6 12 10 10 12 10
10 12 10 6 8 10 12 12 8
Bapuant Ne 18

JlaHO 4MCII0 NIl HA OJIHY KYpULLY-HECYIIKY B F'OJI B IIT.

218 292 270 278 230 235 266 265 242 225
290 240 269 235 250 278 268 254 255 270
242 260 270 230 254 275 260 255 240 266
290 254 265 255 264 285 265 254 255 230
297 255 260 235 250 254 270 254 255 235
215 253 265 235 255 270 265 254 242 242
242 254 275 267 250 253 267 254 245 240




254 242 269 253 252 285 266 254 245 250

295 254 270 230 257 254 260 250 240 250

220 225 272 270 242 280 266 250 240 215

Bapuant Ne 19
Jlan Haz0i1 Ha o1HY pypaXkHYI0 KOpoBY 110 TroMEeHCKOMY paliOHY B KT.

3150 | 3650 | 3750 | 3450 | 3950 | 3650 | 3250 | 3450 | 3750 | 3950 | 3450 | 3450 | 3350

3450 | 3650 | 3450 | 3450 | 3450 | 3350 | 3350 | 3350 | 3650 | 3750 | 3450 | 3350 | 3650

3450 | 3450 | 3750 | 3450 | 3850 | 3450 | 3350 | 3450 | 3650 | 3450 | 3250 | 3450 | 3450

3850 | 3350 | 3650 | 3650 | 3450 | 3650 | 3650 | 3450 | 3450 | 3750 | 3650 | 3450 | 3450

3350 | 3450 | 3850 | 3350 | 3250 | 3450 | 3350 | 3350 | 3850 | 3650 | 3750 | 3450 | 3650

3350 | 3450 | 3450 | 3750 | 3650 | 3350 | 3150 | 3450 | 3150 | 3450 | 3650 | 3250 | 3450

3450 | 3350 | 3950 | 3650 | 3750 | 3450 | 3450 | 3350 | 3450 | 3350 | 3750 | 3860 | 3150

3460 | 3350 | 3950 | 3450 | 3650 | 3250 | 3470 | 3650 | 3150

BapuantNe 20
JlaHa BeM4MHA CYTOYHOT'O TPUBECA KPYITHOT'O POraToro CKOTa B X0341CTBax B T.

720 960 800 760 800 880 760 880 920 720

800 880 840 780 800 880 760 920 880 920

920 860 920 840 920 920 760 880 870 720

860 840 820 760 800 820 760 800 840 880

960 800 880 920 800 840 750 930 840 850

800 890 840 760 810 880 760 840 840 880

720 920 840 880 800 800 700 920 940 880

960 800 880 840 800 840 760 800 840 960

760 800 880 840 800 840 760 800 840 960

720 920 840 760 800 840 760 840 840 720

®opma oTyera:

1. IlpencraBienue paboOTHI IO YKa3aHHOMY B METOAMKE 00pa3ily.

2. IlogroroBka k 3ammte PI'P mo Bonmpocam:
1. Yro sBisieTcst mpeAMETOM M METO/I0M MaTeMaTUYECKOM CTATUCTUKU?
2. Kakue oCHOBHBIE 331a4¥l pelIaeT MaTeMaTHuecKasl CTaTUCTUKA?
3. B KakoM COOTHOUIEHMHM HAaXOJIUTCS MaTeMaTH4yecKash CTaTHUCTHKa C Teopuei

BEPOSITHOCTEN?

4. Kakas COBOKYIMHOCTb Ha3bIBaeTCs reHepaIbHOU (BBIOOPOUHOIT)?
5. B uewm cytb BEIOOpOUHOTO MeToAa?
6. B udem 3akirodaroTCs OCHOBHBIE TPEOOBAaHUA K BHIOOpKE?
7
8

Kaxkas BpIOOpKa Ha3bIBa€TCS PENIPE3CHTATUBHOI ?
Kaxkue crioco6s1 (hopMupoBaHus BELIOOPKH B 3HaeTe?

9. Koraa BeIOOpKa Ha3bIBAETCS IOBTOPHOM (OECIIOBTOPHOI)?

10. Kaxkas BeIOOpKa cunuTaercss Majlol, cpeHei, 60abmoi?

11. Kakue BapualioHHbIE psibl BBl 3HaeTe?

12. MOXHO JI1 OT AUCKPETHOTO Psijia MEPEHTH K UHTEPBAILHOMY U HA000pOT?

13. Ot yero 3aBHCHUT YUCIIO UHTEPBAJIOB I'PYNIIUPOBKU?

14. Kak OT mpocTOi CTaTUCTHYECKOM TaOIMIBI AaHHBIX MEPEUTH K BapUALMOHHOMY
psny?

15. Kaxk rpaduuecku n300pa3uTh AUCKPETHBIN (HENPEpBIBHBIN) BapUallMOHHBIN psia?

16. Yto onpenensier smnupuyeckast pyHKIMs pacripeneneHus’?

17. KakoBBbI cBOMCTBA SMIIUPUYECKON (QYHKIIMM pacIipeesieH s ?

18. Kak HaiiTu BepOSITHOCTh MOMaJaHMsl CIydyailHOW BENMYMHBI HA 3aJJaHHbBIN y4acTOK,
€CITM U3BECTHA SMITUpHYecKast PyHKIMS pacripeieeHus?




19.

20.
21.

22.
23.
24,

25.
26.

27.
28.
29.
30.

31.

32

Kak BbIYMCINTH AMCHEPCHIO (CpeaHee KBaIpaTHYECKOEe OTKIOHEHHE) BHIOOPOUHON
COBOKYITHOCTH?
Uro xapakTepusyeT KOdQPHUIUEHT ACUMMETPUH U KaK OH BBIYUCIIACTCS?

Kakue  MeTonpl  BBIYMCICHHS  YHCIOBBIX  XapaKTEPUCTHUK  BHIOOPOYHOI
COBOKYITHOCTH BbI 3HaeTe?

Kak ynpocTuTh pacyet YuciIOBbIX XapaKTEpUCTHK?

Kakoe unciio npuHuMaeTcsi B Ka4eCTBO JIOXKHOTO HyJIs1?

[To xakum QopmynamM OT YHCIOBBIX XapaKTEPUCTUK, BHIUYMCICHHBIX B YCIOBHBIX
BAPHUAHTAX IPOM3BOJUTCA MEPEXOJ K  YHCIOBBIM  XAPAaKTEPUCTHKaM B
[IepBOHAYANIbHBIX BapuaHTax?

Kakast o1ieHKa Ha3pIBA€TCS TOUCYHOM ?

UTto siBisieTCS TOUEUHOM OIICHKOM reHepaibHOM cpeHel (TeHepaabHOM AUCTIEPCUH,
reHepaIbHOIO CPETHEKBAIPATUYECKOTO OTKIOHEHHUST)?

Kakas orieHKa Ha3bIBa€TCSl UHTEPBAIBHOM ?

Kakoii nHTepBal Ha3bIBACTCS HAJIC)KHOCTHBIM ?

Kakast BeposTHOCTb Ha3bIBa€TCs I0BEPUTEIBHON, HAJIEXKHOCTHOM?

[Io xakuMm ¢dopMmynaM HaXOAWTCA HAAEKHOCTHBIM HMHTEpBal il T'€HEpPaIbHOMN
CPEHEW U IeHEPAIbHOIO CPEIHEKBAAPATUYECKOTO OTKIOHEHUS?

]

t
Jn
HaJEeKHOCTh YBEJIUYUBAETCS?
. Kak Bezer cebs npenenbHas ommbdKa, €Ciu yBEIHUUTh 00beM BBIOOpKH?

Kak Bemer cebs mnpenenbHas omumoOka (BeIMYMHA OTKJIOHEHHMSI), €CIH

3. 3ammra PI'P.

PI'P «Ycmanoenenue JuHeHOU KOPPEIAUUOHHOU C8AZU MeHCOY 08YMA CYUAUHBIMU
eenuuuUHaAMUY»
Conepxanuie paboThbl:

1. 3anucath UCXOIHBIC JAaHHBIC B BUEC KOPPEIAITUOHHON TaOIUIIBI.

2. IlpeaBapuTenbHO OLIEHUTH (POPMY CBSI3U.

3. BoInosHUTE HEOOXOAUMBIE IPOMEKYTOUHBIE PACUETHI.

4. BIYHCIUTh BBIOOPOYHBINA KOO DUIIMEHT JIMHEHHOM KOPPEIISINH, YCTAHOBUTD €r0

3HAYUMOCTb, CUIIY U TECHOTY CBSI3U.

5. Berunciauth k03¢ GUIUEHTH THHEHHOW perpeccuu. 3anucaTh YpaBHEHHUS PErPECCUil.

6. Jlate coxepxaTenpHyI0 W TrpapUuecKyl0 HHTEpPIPETALUI0 KOPPEISIIHMOHHOTO U
PErpeCcCHOHHOTO aHaIn3a.

BapuanTsl 3aganuii

Bapu- CMbICTIOBBIE 3HAUECHUS CITy4alHbIX BETUUHH Yucioseie
AHTBI 3HAYCHUS
Ne X Y Ta0m.

1. |OOGxBat rpyau >KUBOTHOTO (CM) Kupas macca sxuBotHOTO (%) Nel
2. |Bospact mommrocka (T) JlnHa pakoBUHBI MOJUTIOCKA (MM) No2
3. |Cuna nampasnenus Betpa (6an) CkopocTb moJieta nTuil (KM/4ac) Ne3
4. |Temmneparypa Bo3ayxa (C) [TpoaomKUTENEHOCTD noJieta Ne4

Il (9)
5. |Ynoii Ha ypaskHyIO KOPOBY (KT) Copneprxanue xupa B Mosoke (%) Ne5




6. |OTtHocuTenpHas BIAXKHOCTH Bo3ayxa|llpomgomkuTensHOCTh ojieTa Ne6
(%)
7. |YnenbHbIN Bec CBUHBIX TYyII (%) Houns xxupa B Tymax (%) Ne7
8. |’KuBas macca KopoB (KT) [IpoaykTHBHOCTH KOPOB (KI/T0) Ne8
9. |’KuBas macca KOpoB (KT) [IpoaykTHBHOCTH KOPOB (KI/T0) Ne9
10. |Bo3spacr Temsr (mec.) Cpennsist macca TensT(Kr) Nel0
11. |Bec 3epHa (1) Jouns xupa B HeM (%) Nell
12. |KommdecTBO HU3pacxolOBaHHBIX Ha|Y 0l KOPOB 3a rof (THIC.J) Nel2
KaXIyl0 KOpPOBY  KOHIICHTPAaTOB
13. |Macca xopoB (kr) VY noit mosioka 3a rof (ThIC.JT) Nel3
14. |’Kusas macca oBer (Kr) Kosmmuectso OCTPHKEHHOM Nel4
HIepcTH (Kr)
15. |OO6xBat rpyau >KUBOTHOTO (CM) Kugast macca >xuBoTHOTO (%) Nel5
16. |Bo3spact mosutrocka (T) JlmrHA paKOBUHBI MOJUTIOCKA (MM) Nelé6
17. |Cwuna nanpasieHus Berpa (6amr) CkopocTb mnosiera nTuil (KM/4ac) Nel7
18. |Temmepatypa Bo3myxa (C) [TpoA0HKUTENBHOCTD rnoJsieta Neol8
Il (9)
19. |VYnoii Ha PypakHYIO KOPOBY (KT) Conepxanue xupa B Mosioke (%) Nel9
20. |OtHOcuTenbHAs BIAXKHOCTH Bo3ayxa|[IpomomkuTenbHOCTE TIoJieTa Ne20
(%)
Nel
X 24 25 26 27 28 29 30 Hroro
Y
125 1 1
126 1 2 3
127 2 4 1 7
128 1 3 5 1 10
129 2 4 5 1 12
130 2 5 2 9
131 1 3 1 5
132 1 1 2
133 1 1
Hroro 2 5 9 12 12 7 3 50
No2
X 1 2 3 4 5 6 7 8 9 10 [Hroro
Y
11 1 1 2
12 2 1 1 4
13 4 2 2 1 9




14 1 5 3 2 1 12
15 4 7 4 3 1 19
16 2 5 10 7 3 27
17 3 8 11 9 1 32
18 3 9 4 3 1 20
19 2 3 4 3 12
20 1 2 1 4
Hroro 6 14 20 30 31 21 10 5 141
Ne3
X 5 10 15 20 25 30 Hroro
Y
45 2 4 6
55 3 5 8
65 5 35 5 45
75 2 8 17 27
85 4 7 3 14
Hroro 2 7 12 47 29 3 100
Ne4
X 10 15 20 25 30 35 Htoro
Y
40 2 4 6
50 3 7 10
60 5 30 10 45
70 7 10 8 25
80 5 6 3 14
Hrtoro 2 7 19 45 24 3 100
Ne5
X 65 95 125 155 185 215 Htoro
Y
30 5 5
40 4 12 16
50 8 5 4 17
60 1 5 7 2 15
70 1 1 2
Hrtoro 9 21 10 11 3 1 55
Ne6
X 15 20 25 30 35 40 Htoro
Y
15 4 1 5
25 6 4 10
35 2 50 2 54
45 1 9 7 17
55 4 3 7 14




Htoro 4 7 7 63 12 7 100
No7
X 2 7 12 17 22 27 Hroro
Y
110 1 5 6
120 5 3 8
130 3 40 12 55
140 2 10 5 17
150 3 4 7 14
Hroro 1 10 8 53 21 7 100
No&
X 5 10 15 20 25 30 Hroro
Y
10 3 5 8
20 4 4 8
30 7 35 8 50
40 2 10 8 20
50 5 6 3 14
Hroro 3 9 13 50 22 3 100
Ne9
X 4 9 14 19 24 29 Hroro
Y
30 3 3 0
40 5 4 9
50 40 2 8 50
60 5 10 6 21
70 4 7 3 14
Hroro 3 8 49 16 21 3. 100
Nel0
X 12 17 22 27 32 37 Hroro
Y
25 2 4 6
35 6 3 9
45 6 35 4 45
55 2 8 6 16
65 14 7 3 24
Hroro 2 10 11 57 17 3 100

Nell




130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 |[Hroro
Y
5.4-5.8 1 2 1 1 1 6
5.0-5.4 1 4 3 3 1 12
4.6-5.0 7 3 11 2 1 1 25
4.2-4.6 2 3 7 10 5 27
3.8-4.2 1 1 7 2 1 1 13
3.4-3.8 6 1 1 3 11
3.0-3.4 1 3 1 1 6
Hroro 2 12 11 18 19 22 7 5 3 1 100
Nel2
X Y X Y X Y X Y
3.2 26 3.5 26 3.8 34 3.5 26
3.4 28 3.0 25 3.7 35 3.4 29
3.1 24 3.7 33 3.6 36 3.7 34
3.7 34 3.6 34 3.2 26 4.0 39
4.1 38 3.8 38 3.3 27 4.1 37
3.8 35 3.6 35 3.5 27 4.2 37
3.3 27 3.9 38 3.8 33 3.7 36
3.5 28 3.4 30 3.9 32 3.6 35
3.9 36 3.6 36 3.5 33 3.4 27
4.1 37 4.2 33 3.6 34 3.5 28
Nel3
X Y X Y X Y X Y
2.4 118 3.2 128 2.6 125 2.3 120
3.1 130 3.0 126 2.7 126 2.4 122
2.7 124 2.5 121 2.3 120 2.6 125
2.8 128 2.2 117 2.4 122 3.1 120
3.0 127 2.3 120 2.5 123 2.2 119
2.2 118 3.3 135 3.0 126 2.7 128
2.8 124 2.7 124 3.1 127 2.5 119
2.9 128 2.5 122 3.4 137 3.1 131
3.2 135 2.8 127 3.0 129 3.4 130
2.6 120 2.8 128 2.7 127 3.3 134
Nel4
24 25 26 27 28 29 30 Htoro
Y
125 1 1
126 1 2 3
127 2 4 1 7
128 1 3 5 1 10
129 2 4 5 1 12
130 2 5 2 9




131 1 5
132 1 2
133 1 1
Hroro 2 5 3 50
Nel5
3 5 6 9 Htoro
Y
11 2
12 1 1 4
13 4 2 2 1 9
14 1 5 3 2 1 12
15 4 7 4 3 1 19
16 2 5 10 7 3 27
17 3 8 11 9 1 32
18 3 9 4 3 1 20
19 2 3 4 3 12
20 1 2 1 4
Hroro 6 20 30 21 10 5 141
Nel6
5 10 15 20 25 30 Hroro
Y
45 2 4 6
55 3 5 8
65 5 35 5 45
75 2 8 17 27
85 4 7 3 14
Hroro 2 7 12 47 29 3 100
Nel7
10 15 20 25 30 35 Hroro
Y
45 2 4 6
55 3 7 10
65 5 30 10 45
75 7 10 8 25
85 5 6 3 14
Hroro 2 7 19 45 24 3 100
Nel8
65 85 105 125 145 165 Hroro
Y
30 5 5
40 4 12 16
50 8 5 4 17
60 1 5 7 2 15




70 1 1 2

Hroro 9 21 10 11 3 1 55
Nel9
X 10 15 20 25 30 35 Hroro

Y

10 4 1 5

20 6 4 10

30 2 50 2 54

40 1 9 7 17

50 4 3 7 14
Hroro 4 7 7 63 12 7 100

No20
X 3 8 13 16 21 26 Hroro

Y

100 1 5 6

110 5 3 8

120 3 40 12 55

130 2 10 5 17

140 3 4 7 14
Hroro 1 10 8 53 21 7 100

dopma otyera:

1. IIpencrapienue paboTHl IO YKa3aHHOMY B METOJMKE O00Opasiry.
2. IlogroroBka k 3ammte PI'P mo Bonmpocam:

1.Yto moHMMaeTcs o KOPEISIITUOHHON 3aBUCHUMOCTBIO?

2.B 4eMm 3akiro4aroTcs JB€ OCHOBHBIE 33/1a4M KOPPESLIMOHHOTO aHaIu3a’?

3.Jlatp  ompenenenue kodpdUIMEHTA JTUHEWHOW KOPPEISLHMH TEeHEPaTbHOU
COBOKYITHOCTH.

4.Tlo kakoii hopmyne HaXOaUTCs KOAPGUIUEHT JIMHEHHOW KOPPENsIuu BhIOOPOYHOM
COBOKYITHOCTU?

5.Kakumu cBoiicTBaMu 0071a71aeT BBIOOPOUYHBIN KO3 HUIIMEHT KOPPEISIIUT ?

6.B kakux mpenenax H3MEHSIOTCS 3HA4Y€HUs BbIOOPOYHOTrO Ko3(duureHTa
KOppeJsiiuu ?

7.Kak onpeesnuTh HalpaBiIeHHOCTh CBSA3U?

8.Kak onpenenuts TeCHOTY CBsI3U?

9.Kakoii OyzneT cBsi3b, ecnu r,=+1; r,=0?

10. Kak onpenenuTs 3Ha4MMOCTh BBIOOPOYHOTO K03(ppuiinenTa Koppensun?

11. Kak HaliTH KpUTHYECKUE TOUKH MPU ManbIX (601bIINX) BEIOOpKaX?

12. Jlns gero omnpezensercss 3HaYMMOCTh BBIOOPOUHOTO Ko3(puiinenTa Koppensuu?

13. Kak HaiiTi omMOKy BBIUMCIEHUs BHIOOPOYHOTO KO3 (HUIIMEHTa KOPPETSALUH ?

14. Kakoit BuJ MMeeT MHTEpBaJbHAas OlLleHKa Kod(d(HiMeHTa JIUHEHHOW KOppeIsaIuu
reHepanbHON COBOKYITHOCTH?

15. MOXHO 7M C TMOMOIIBIO JOBEPUTEIBHOTO HMHTEpPBANa CYIUTh O 3HAYUMOCTH
BBIOOPOYHOTO KOA(PPHUIIHEHTA KOppesuu?




16. Kak omnpenensieTcs TECHOTa CBA3M MPH KPUBOJIMHEHHOH KOPPEISIIUOHHON
3aBUCUMOCTH?

17. Yem oTiinyaercs KOppEIALUOHHBIN aHAJIN3 OT PErPECCUOHHOIO?

18. PaBHompaBHbI i1 pu3HaKd X U Y B PErPeCCHOHHOM U KOPPEJSAIMOHHOM aHanu3e?

19. Kak nocTpouTh SMIUPHYECKYIO JTHHUIO PETPECCHI?

20. Ha ocHOBe Kakoro MeToJa HaXOJISATCS HEW3BECTHBIC MapaMeTpbl ypaBHEHHUS
JMHENHOM perpeccun?

21. BeiBecTH cHCTEMy HOPMAIIBHBIX YpPaBHEHHMH ISl HAXOXKJIEHHS HEU3BECTHBIX
I1apaMeTpPOB YPaBHEHHUs JINHEWHON PETPECCUM.

22. 3anmcath ypaBHeHUE JTuHeHOU perpeccuu X Ha Y u Y Ha X yepe3 KOdPPUIHEHT
JIMHEHHOM pEerpeccum.

23. Kakoii conepkaTenbHbIi CMBICT nMeeT KoddduimenT muHeiHON perpeccun’?

24. Tlouemy k03 unmeHT TMHEWHON perpeccun HeyA00eH B oOpanieHnn?

25. Kakoii comepkaTelbHBIH CMBICT MMEET CBOOOIHBIA UJIEH YpaBHEHHS JMHEWHON
perpeccun?

26. Ilo xakuMm (opMynaM M B KaKWX CIydasX KPHUBOJIHMHEWHYIO 3aBUCHMOCTH MOKHO
CBECTH K JIMHEHHO?

27. Kak cBs3aHBI MeXIy cO00H KOX(POHUIMEHT JHMHEHHOW KOppEeIsSIud H
K03 duIMeHTh TMHEHHOHN perpeccun?

3. 3ammuTta PT'P.

IIpouenypa oueHuBaHUS
PI'P BblmosiHseTCS CTyA€HTaMU OYHOW (OpMbI OOyueHHUsT B JIOMAIIHUX YCIOBUSX.
I'otoBas pabota mpenocTaBiseTcs Ha IPOBEPKY MpenoaaBaTento. Ecinyu oHa BbINONIHEHA BEPHO,
TO TpernojaaBaTeNb Ha3HAYaeT BpeMs JJiA ee 3auuThl B popme cobecenoBanus. Eciu B padote
MMEIOTCS 3aMeuyaHHs, TO OHa BO3BpAIlaeTcs CTYJICHTY Ha 0paboTKy, B MOCIEACTBHM padboTa
3aIHIIAETCA.

Kpurtepuu oueHnkn

OO6yqarommcest o4HOM (GopMbl 00y4deHHs] 3a pacdeTHO-Tpadudueckyto paboTy BBICTABISETCA
OICHKA «3aYTCHO/HE 3aUTCHO.

OneHka «3auTeHO» BBICTABJISETCS €CJIM, BBITOJIHEHHE H  O(OpMIICHHE pPabOThI
COOTBETCTBYET BCEM BBIJIBUTAEMbIM TpeOoBaHUsAM, IIpH 3anute PI'P oOyuaemblii BEpHO, MTOJTHO U
apryMEHTHPOBAHO OTBEYAET HA BOIPOCHI, IEMOHCTPUPYET MIOHUMAHUE CAECIAHHBIX BBIBOJIOB.

Onenka «He 3adTeHO» BBICTaBIsCTCS B Clydae, €ClIU pacueTHo-rpaduyeckas padoTa
BBITIOJIHEHA HE 110 CBOEMY BapHaHTy WJIU JOIMYILEHO 00Jiee ABYX CYIIECTBEHHBIX OMIMOOK WM HE
MpUBEACHbI TaOnuibl U rpaduku, TpeOyromuecs g MOSICHEHWN 3a/ad, IEMOHCTPUPYET He
IMIOHUMAaHHUE CACIAaHHBIX BHIBOJIOB.

Bomnpochl k codece10BaHHIO

Ocnoenwvie sonpocolt mem (1 cemecmp):
1. O630p ocnosHbix Sn1emenmapnbix GyHKYu.
Coopmynupyiite onpeesieHne, CBOMCTBA YKa3aHHBIX HUKE QyHKIUH, n300pa3ute ux rpaduk:
- cTerneHHas: QYHKIHS;
- MoKa3aTenbHast PyHKINS;
- norapupmuyuecKas GyHKIHS;
- TPUTOHOMETpHUYECKHe (PYHKINH;
- 00paTHbIe TPUTOHOMETpUYECKHE (DYHKIINU.
2. Ilpumenenue onpedenenno2o unmezpaa.
- B YeM IIPUHLUIHAIBHOE OTJINYHE HEONPEAECICHHOTO HHTErpala U ONPEIETICHHOTO.
- JUI pelleHNs KaKUX 3a/1ad IPUMEHSIETCS ONpe/IeIeHHbI HHTErpaJl.



OcHognvie sonpocvl mem (2 cemecmp):
1. [losmopnvie Hezagucumvle ucnsimanus, ghopmyna Iyaccona. Hauseposamueiiuiee 4ucio
nosenenus coobimusl.
- Kak HaiiTi BeposSITHOCTh HACTYILICHUS COOBITHs K pa3 B N HE3aBUCHMBIX UCTIBITAHHSIX, KOTA
n>10, p<0,1?
-Ut0 Takoe nmpocTeNUInii MOTOK COOBITUI, MHTEHCUBHOCTD ITOTOKA?
- Kak HaiiTi BeposiTHOCTh HACTyIUICHU K cOOBITHIT TpocTeiiero noToka 3a Bpems t?
- ChopmynupyiiTe onpeaencHIe HAMBEPOSTHEHUIIETO YU CIIa HACTYIUICHUST COOBITHSI.
- 3anummre (GOpMyITy JUTsl BBIYUCICHUSI HAMBEPOSTHEHUIIETO YKCIIa HACTYIUICHHUS COOBITHSL.
2. Memoo cymm Onist 8bIUUCIEHUSI CBOOHBIX XAPAKMEPUCMUK 8bLOOPKU.
- B yem 3akiirodaercs METOJI CyMM JIJIsl BBIYUCIICHUS BhIOOpOUYHOM cpeaneit? [lpuBeaure npumep
- B ueM 3axitouaeTcst METO CyMM /ISl BBIUKCIICHUS BbIOOpouHOH qucniepcun? [Ipuseaure
puMep.

IIpouenypa oueHuBaHust
Hcnonp3yercs MHOMBHUAYAIbHBIA ONPOC, KOTOPBIM HAIIPaBJIEH HAa BBIABICHUE 3HAHUMI
KOHKpeTHoro cryzaeHTa. CobecetoBaHUE MPOBOAMTCS MO T€MaM JUCIUIUIMHBIL, BBIHOCUMBIM Ha
camocrosiTenibHOe oOyuyeHue. Kak mpaBuio, coOecernoBaHue MPOXOJUT HA 3aHATHH, WU Ha
KOHCynbTanuu. lIpenonaBarens 3apaHee NPEenynpekIaeT CTYAEHTOB O CpPOKax IPOBEACHUS
coOeceoBaHus, TpeOOBaHUSAX K TOJrOTOBKE MaTEpHaJOB, 3HAKOMHUT C BOINPOCaMU K
co0eceJ0BAHUIO.

Kpurtepun onenku
ITo pe3ynbraTtam cobeceoBaHMsI CTYACHTY BBICTABISETCA «3auTEHO», €CIIU OH IPaBUIIBHO,
IIOJIHO ¥ apTyMEHTHPOBAHO, OTBEYAECT HA BOIIPOCHL, JEMOHCTPHUPYET 3HAaHUE BOIPOCA U
CaMOCTOSATEJIBHOCTh MbIIIICHUS, Win «He 3auTeHo», ecim OH He KOHKPETHO, c1abo
apryMEHTHPOBAHO U He yOeAUTENbHO, OTBEYAET Ha BOIIPOCHI, JIMOO HE OTBEYAET COBCEM,
JEMOHCTPUPYET HE3HAHHUE BOIIPOCA.



